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.al Sequence 



. .,:cgt gcagc 



tgctgcacg cgtcgcttaa ucg 



qcttta caggc 



-riificial 



•:gctg cacgcgtgtg cggtggtc 



■ z ::c:"a::: ag 
:-.*-rgajacc 



ificial Sequence 



tcgcgattgc agtggcactg 60 



^ccgtagc gcaggccttc ccaaccattc ccttatcc 



tificial Sequence 



tcc tagaagecac agctgccctc 



Artificial Sequence 



'-•tgg tctgaccgac accc 



Artificial Sequence 



11 , _ g ccqccaggat g 

:i aaga gccaccgcdd ^c — ^g-J 



-4- 



PNA 

Artificial Sequence 



Modified riboscme binding site 



?RT 

Artificial Sequence 



signal peptide 

■•s'^vs Thr Ala He Ala He Ala Val Ala Leu Ala Gly Phe Ala 
' 5 10 

il Ala Gin Ala 



PPT 

Artificial Sequence 



• rrodified Fos construct 

: ,Ly%iy Leu Thr Asp Thr Leu Gin Ala Glu Thr Asp Gin Val Glu 

-Lu Lys Ser Ala Leu Gin Thr Glu He Ala Asn Leu Leu Lys Glu 

•ir Lys Leu Glu Phe lie Leu Ala Ala Lis Giy Gly Sys 
35 40 4b 



ial Sequer.se 



rtificial Sequence 

ascription of Artificial Sequence: peptide linker 



Ser 



Ala Ala Ai, 



di:a 

Artificial Sequence 



fusion construct 



■a : ia car.aaca.aac ^atgaaaaag acagctatoj cgattgcagt ggcac.ggct M. 

,-g-"a ccgtagcgca ggcctgcg-g ggggcggccg cttctgqtag ttgccytggt . f C 

•a-oa c-ctgcaggc. ^gaaaccga: caggtggaag acgaaaaat.c cgcgctgcaa JbU 

iatcg coaacctgct. gaaagaaaaa gaaaagctgg agttcatcct gquggcacac S40 

• •_ .1 .; t i;;CCU 

i :•• 

5. 

• f;-t 

Artificial Sequence 

E- ; s fusion construct 

U Ala Ser Gj y Gly Cys Gly Gly Leu Thr Asp Thr Leu Gin Ala 
5 10 15 

■ni Asp 3In Val Giu Asp Glu Lys Ser Ala Lei: Gin Thr Glu lie 

2 0 2-' 30 

- r..,.. t..„ /--. „ x .. c .-:]_,-. T., s t e ,_, ci n Phe lie Leu Ala Ala 

35 4 0 4 3 

Gy Gly Cys 



Artificial Sequence 



-6- 



>?.) . . (240) 

} in .. aaaa ar q atg aaa aaq aca get 
3?a g * " " Met. Lys Lys Thr Ala 



, ,ct„t ttc get acc g. gg go tjc gt j£ £ acc 99 
; Ala Gly Phe Ala A nr v.. Ala L-u - 25 

.„ ,„ X «c ,c, a, «, *, aaa ,« aaa ,„ £ g 



_ c-' ; ctci aaa _ . 

S£ IS He £ «a Lea Lea Lys Ola Lys Sj» sy= 
4 5 J ° 

not tac qgt ggt -ct gcg gec get 
f : =- c ctg gcg gca cac ggt ggt gc 3 ^ Ser Ala Al a Ala 
E; ,a ::€ Leu Ala Ala Has b_y ^> * 7Q 

g :3 ;..;'.c 3 gg atatcaagct t 



24 0 



2 61 



.Artificial Sequence 
-'os fusion construct 
.,y\ v , ?hI «. II. «a He Ma V.l 1. -a ,1a «y Ph. Ma 

, t M , S1 „ J. C. Gly «, Lea Thr W Thr Lea Gin M. Glu 

2 0 

Rl ,Vai Glu Asp Glu Lys Ser Ala Leu Gin Thr Glu He Ala 



v cys Gly Gly Ser Ala Ala Ala 
~ J 70 



-7- 



. :; m „t««.,. t«c„t 9 t w gj gc |=t «t ||j g= 

s s asp s s 1 s a ss s 1 ss k k 102 
~ - is ss sx is & s s ss s ss s s: ;r. 150 

'-'7 3C 

, .,, .-a gag ttc ate ctg gcg gca cac ggt ggr tgc taagctt 
{.:.u Gil Phe He Leu Ala Ala His Gly G-/ C : s 



;■ Artificial Sequence 
;. • - :j S fusion construct 

L ,,-, 3 ,,.a Ser Gly Gly Cys Gly Gly Leu Thr Asp Thr Leu Gin Ma 

,, p Gln val Glu Asp Glu Lys Ser Ala Leu Gin Thr Glu He 

20 25 
A „ Leu Leu Lys Glu Lys Glu Lys Leu Glu Phe lie Leu Ala Ala 



Artificial Sequence 



' V • Ft'S fusion construct 



•3 24 _ . .. ... ... : , ccqacaccct geaggeggaa fcC^ 

;;u:a ggtaaa 



atecgeg ctgcaaaccg 

t cat 

rjctc :gtgtg gggatat ca 



---^ s r;3 a:,"= aaaa-cJ jcj ...j--***-^ - — - ; : _._,.^~ :cc 150 



-8- 



Met Ala Cys Gly Giy Leu Thr Asp Thr Leu Gin Ala Giu Tr.r 
r lr »4 r-lu Lys Ser Ala Leu Gin Thr Glu He Ala Asn 
Lvs G :u Lvs 3lu Lys Leu Glu Phe He Leu Ala Ala His Gly 



:rr-D sapiens 



.a Thr Gly Se 



Arq Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu 

i n l a 



: P Leu Gin Glu Gly Ser Ala 



•jificial Sequence 



fusion construct 



W c ctatggctac aggctcccgg acgtccctgc tuctgg< ttt tggcc.g-t 

-U goct^aaoa gggcagcgct gggtgtgggg cggccgottc tggtgc, . 

;; a c-aarK. t gcagg = ggaa aucgaccagg tggaagacga aaaatccgcg 

:cg aa.atcgcgaa c.tgctgaaa gaaaaagaaa agctggagtt catcctggcg 

:,tq gttgctaagc tt 



rtificial Sequence 

■_.s fuiicn construct 
a 

^Ala Ser Gly Gly Cys Gly 



Asp ,t.r Leu 



-9- 



(■' 1 
LA 

.rtificiai Sequence 
\ , s fusion construct 



::>s 

") . . (240) 



l \, a-r .-a 3 ac tec cga aca tec ctg etc ctg get ttt ggc 48 
••-"-' C -f e ? ? . HI Ser A?g Thr Ser Leu Leu Leu Ala Phe oly 

;:: yy - - £ 53 £ - S!S Sy 1 Si & & & i 96 

» ss n ss s s; s ?a s: ss; s % s 144 

ii - ss s -Su ;s is s e » 2s s £ s £ i £ - 192 

*i k « ss si & s in ss £ m sfv s e e is 240 

55 70 

2 61 

:::*ctgcga ggectaaget t 



Artificial Sequence 

Foe fusion construct 

,.a°Thr 31y Ser Arc Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu 

- S! . p r - Tro Leu Gin Glu Gly Ser Ala Cys Gly Gly Leu Thr Asp 

20 25 J " 

. _ 1r> Thr A sc Gin Val Giu Asp 3iu Lys Ser A_a Leu 



-10- 

GO 

Ala Ala His Gly Gly Cys Giy G I y Sor Aia Al 

7 D ' 



-1 1 

:xia 

Artificial Sequence 



ggcggccgct tctggtggtt gcggtggtct gacc 



4 -i 
: ::a 

Attificial Sequence 
I : imer 

f/-.tt caggaggtaa aaagatatcg ggtqtggggc ggcc 
l:ia 

Artificial Sequence 
F rimer 

j.vitt caggaggtaa aaaacgatgg cttgcggtgg tctgacc 
_ MA 

.-■.rtif icial Sequence 



rimer 



-1 1- 



agcaaccac cgtgtg 



ficial Sequence 



Vas ' !C t tgatatcccc acacccagcg 



::-ificial Sequence 



get taggcctc.ee acacccagcg gc 



Artificial Sequence 



gccgcagaac caccgca 



taa aaaacgatg 



att caggagg 



DMA 

Artificial Seuuenc 



: 3 aatt caggectatg gctacagg^t 



-12- 



" lt ,t catggctaca ggctc 



tcc tggcttttgg 



Artificial 



■ Descripcicr. 



■ i -i lC :tC 



agecag 58 



- ; ' 4C ;: 

Artificial 



:.i ■ :ns 

_■: ■:]).. (402: 



His Thr Asp 



Ala C 



gc '..at cgc 



,:; 3 & £i s s s ?s s ss s - «5 ss «. 



it 



-'J- ctt ? V ' 
Phe Tyr Asp Cys leu _ys 



„„„ ~ a r a -c ate tor. tct 

IS if. & °- s « 1; 



-13- 



".: T to Pre Val IS cj; «y I" Ar q Thr llu Gly M, 

100 

ccg aaa gtt tac -a tag 384 



c tac acc gtt gac aaa tct aa, • - Tyr Gin Trp 

„,„,. Thr val Asp Lys ber -ys n, 
190 



4 02 



f - -ac ctg eg: aaa tac 
j-.'.e A.-?p Leu Arg Lys Tyr 

1 ?;C 



1".: 1.V4 
.1 



Ai.tific: al Sequence 
J;, 3 '; M :dif-ted bee venom phospho Lipase A2 

: t: : n : 4 Tyr Pro Gly Thr Leu Trp Cys Gly His Gly Asn Lys Ser Set 
.J. p.,- Asn Glu Leu Giy Arg Phe Lys His Thr Asp Ala Cys Cys Arg 

c . qr , u a i M^t ser Ala Gly Glu Ser Lys His 
:Y.i Glu Asp Met Cys Pro «sp .a^ — - 45 

3 ,, ,,. T l- ,3, Thr Ma S ? r Hi, Thr - - ^ « **> 
Hi Z Phe T,. MP % ™ >*■ - S « B i? " P ~ To 

T L' rl.e val Sly Lys Met Tyr Ph, Asn Leu He Asp Thr Lys Cys Tyr 

.... Thr r.T_ u Gly Arg 

* J '" J 100 100 

r - qpr Lvs Pro Lys Val Tyr Gin Trp 
C,.„ L-U His Tyr Tnr Val Asp L J% Ser L/s . ^ 



115 

. Arg Lys 



-14- 



. ;ta cccagqtac 



■' r:C a gcggccgcgt atttgcgcag gtcg 



,'-t. c t gcggccgcta tcatctaccc aggtac 



;e 

-.9 

Artificial 



Artificial 



." . ': Primer 

: A 50 
--^caccagaa 7 



-gg — gcac gqgaaacaca tccgc; 



-15- 



tificial Sequence 



t.ct gcggccgctg gctccatcgg tgcag 



•-tificial Sequence 



.q-;aa acacatctgc 



C'NA 

Artificial Sequence 



aatgagagtg aaggagaaat ate 



-tificial Sequence 



^:ta gcaccgaatt t, 



Artificial Sequence 



atctaattc caataattct tg 
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■:c:t attccca 



rtificial Sequence 



cactg ccagtttctc gagctgggta gctttcag 



/gota gcggtggctg cggtggtctg accgac 



r-NA 

Artificial Sequence 



-.■Iggc ccttaaccgc aaccaccgtg tgccgcc 



59 
4 6 

?RT 

artificial Sequence 



JUN amino acid sequence 



i y'Gly Arg II. Ala Arg Leu Glu Glu Lys Val Lys Tnr - ^ 

Mn ser Glu Leu Ala Ser Thr Ala Asr, «et Leu «, Glu Gin 

20 - b 

„- r T .,„ Va -. Mot Asr, His Val Giy Cys 
-La Gin Leu Lys — - — - " 4? 

35 ^ C 



Artificial Seque 
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3ly Leu Thr Asp Thr leu Gin Ala Glu Thr Asp Gin Va 

Lys Ser Ala Leu Gin Thr Glu He Ala Asn Leu Leu Ly 
20 Z ' J 

Lys Leu Glu Phe He Leu Ala Ala His Gly Gly Cys 
\ 5 4 0 ^ J 



.-•.Lficial Sequence 
-tea tgtgcggtgg tcggatcgcc egg 
i:a 

.rtificial Sequence 
P'.umei 

l'—c gcggctccgc aaccaaegtg gttcatga 
::;a 

Artificial Sequence 



:gcg gagecgeggg tagcgacaU g 



Artificial Sequenc 



icccttata aagaat.t.t;jg 



rimer 



-18- 



,rtificial Sequenc 



;cgg gttgcggtgg tcggatcgcc egg 



ificial Sequence 



~ :aa gcttttagca accaacgtgg ttcatgac 



Artificial Sequence 



:ca tggacattga cccttataaa g 



rtificial Sequence 



:cg caacccgcgg 



ctagcggaag cgttgatagg atagg 



CUA 

Artificial Sequence 



• gcratc cggtggggg 



gc tgcggtggtc ggatcgcccg gctcgag 



-19- 



i accc gcggcr.ccgc aaccaacgtg 



Artificial Sequence 



tggacattga cccttataaa g 



r-tificial Sequence 



•a r-cg cagcccccac o 



Artificial Sequence 



ggatccatt agtacccacc caggtagc 



■;f gcg gagccgcggg 



tagcgaccta gtagtcagtt atgtc 



■ artificial Sequence 



gcttctacgg aagcgttgat aggatagg 



-20- 



v? 

J MA 

Artificial Sequence 



•ocaa gcttttagca accaacgtgg ttcatgac 



DMA 

Artificial Sequence 



r;a tggccacact tttaaggagc 



DMA 

Artificial Sequence 



.xcaa gcttttagca accaacgtgg ttcatgac 



E MA 

Artificial Sequence 



ca tggacattga cccttataaa 



-21- 



r-.L-tilicial Sequence 



; !? tg gcaaaggtgg ctctagggac ctagtagtca gttatgtc 



;:tificial Sequence 



gcttctaaac aacagtagtc tccggaag 



rtificial Sequence 



r; C c tagcagctag caccgaattt 



L'MA 

Artificial Sequence 



acatgagagt gaaggagaaa tat 



:-o 

[:NA 

Artificial Sequence 



-22- 



• 8! : . 

jtaaagc ttttaaccac cgcaaccacc agaa 



IMA 

Artificial Sequence 



- iut'-jcgc cctcatcttc gtgtgctagt cag 



." j i 4 

." E FT 

Artificial Sequence 



i'he Arg Arg 



Hepatitis B virus 

f :le Asp Pro T yr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 

i Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 

20 25 30 

, ser A* a Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 

35 ' 40 45 

H ; s His Thr Ala Leu Arg Gin Ala lie Leu Cys Trc Gly Glu 

=6 55 60 

rcj Asp Leu Tax V a i Ser Tyr Va_ Ash mr -hsh ^e- ^-j -j- 
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G'u Thr Val He Glu Tyr Leu Va I Ser Phe Gly Val Trp He Arg Thr 

115 120 

Ho Pro Ala Tyr Arq Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro 

130 135 140 

Glu Th~ Thr Val Val Arg Arq Arq Gly Arq Ser Pro Arc Arq Arq Thr 

145 150 155 ^0 

Vro Pr ^ Arq Arcj Arq Arq Ser Gin Ser Pro Arg Arg Arq Arg Ser 

'165 170 11 o 

Gin Ser Arg Gly Ser Gin Cys 



oH 0: 90 
olllo 133 
o::12o pp.t 

:il3P Hepatitis B virus 

■.l!*t°-sp J Ile Asr Pr^ Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 

'l 5 10 15 

g,^ : h „ Leu Pro Ser Aso Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 2 5 30 

'-•or rlf Ser AH Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 

3> , r ; ro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
" 5 0 5 5 *0 

Hu Mpr Thr L-u Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Thr 

55 70 ^5 80 

'-r Ar:j Asp L-u Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 

85 90 ^5 

Ere Aro; Gin Lou Leu Trp Phe Hos He Ser Cys Leu Thr Phe Gly Arg 
i;i0 ' 105 HO 

Clu :hr Val lie Glu Tyr Leu Val Ser Phe Gly Vai Top lit; Arg Tor 
115 120 125 

Ala Tyr Arg Pro Thr Asn Ala Pro lie Leu Ser Thr Leu Pro 



Ero Pro 

130 



•Gu Thr Cys Val He Arq Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 

l--o =er p ro Arg Arg Ara Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 " 17C I 7 - 



-24- 



<::1 3:- Hepatit is B vi rus 

t'-iCO'.' 9- rr- 

M.»t ipn 'Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pre Thr 
'l 5 10 15 

vt] i;n Ala Ser Lys Leu Cvs Leu Gly Tip Leu Trp Gly Met. Asp lie 
2 0 <"5 30 

A . T ::. ro T yr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 ' 4C 35 

P-> S.-r Asp P'lf Phe Pro Ser Val Arg Asp Leu Leu Asj Thr Ala Ser 
=0 55 60 

A., L-.-u Tyr Arq Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
70 75 ° u 

H-...S rnr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Meo Thr 



"hr T-p Val Gly Glv Asn L 2 u Glu Asp Pro I_e Ser Arg Asp 
I--,.." 105 HO 



Lea Val Val 
115 



S--. - Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 

120 3-3 

Fh.- 5 His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 



Lej Leu Trp 

130 J--« 

-1- i-l -j Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
:45 " ~ " 150 155 160 

T ,. r c . r ~ Pro P ^ Asn Ala Pro He Leu Ser Thr Lea Pro Glu Thr Thr 
" ' " ~ 165 170 175 

Val Val Arg Ar i Arg Gly Arg Ser Ero Arg Arg Arg Tnr Pro Ser Pro 
180 185 190 

Liq j-rc; Arg Arg Ser Gin Ser Pro Jure; Arg Arg Arg Ser Gin Ser Arg 

" 195 ~ 2 00 ^5 



is B virus 



:i00 • 92 _ 

Met Lin Leu Phe His Leu Cys Leu He Le Ser Cys Ser s if ^ ..u 
: 5 10 i5 

Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp GLy Met Asp lie 



-25- 



Pro Set Asp Phe Phe Pro Set Vai Arg Asp ■ eu ^ 

r-i g; s cv.3 Set Ptc His 



, Tyt Arg Glu Al 



Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 



H--3 Ihr Ala I 

„, U , Th. T,p Z 01, Bl, «n «» S1U ASP Pro He Ser *r, Asp 
L9U v.! V f l Z XV, V.1 Asa «.r ,=n MSP Sly hep g. PK. «, Gin 
„„ U. £ - His He Ser Cys Lee Thr «V « g 01 « Thr Vai 



i:-o 



He C-ia Tyr leu vai Sej Cry V.X Trp II. Ar 3 T»r Pro Pro ,1a 

^ 1(git , IM - lie Prone Pep Per Thr Lee Pro Pie g, Thr 

165 

Vai Arp Arp Ar g Gly Ar g Per Pro Ar g Arp Arg. Thr Pro Ser Pro 
130 iao 
,o 3 Arp Ar g Arp ser 5 ln Ser Pro Ar g Arp Ar g Arp Per Gin S.r Arp 



195 



Glu Ser Gin 
2 10 



ill: 1E3 
■'12 ' PLT 
.■213 • Hepatitis B virus 



40 3 • 93 t ,, c phe Gl Ala Thr Vai Glu Leu Leu 

Asp He Asp Pro ryr p,o ^- - -- ^ iD 
1 0 

ov _ phe p^ 0 ser Vai Arg Asp Leu Leu asp 
P„r Al. ser All Pee Tyr Ar g Glu Aia Pep =1» Per Pro Pie Pro Cys 
per Pro „U Hi, Thr Ala Pee Are Gin Aia He Peu Cys Trp Gly Pie 
Z Thr pee Aia Thr Trp vai Ply Pal Asa Peu Glu Asp Fro Ala 

, „ - T-, r va' -sn Thr Asn Met Gly Leu Lys 

per Arg Asp Veu va. vai- be- a j ^ yo 

c -„p Arc Gin Leu Leu Trp Phe His lie Ser Cys Leu Tnr Phe Gly A: • 



-26- 



115 

P::o Pro Ala Tyr A rg Pro Pro Asn Ma Pro He Leu Ser Tnr Leu 
C-:u Tnr Cya Val "al Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg 



fc -. Pro Arq Arg Arg Arg Ser Sir: Se 

165 1( 

Gin S-=r Arg Glu Ser Gin Cys 
180 



155 

r Pro Ar<] Arg Arg Arg Ser 



• : 1. PRT 

. ; 1 • ■ Hepatitis B v: res 

'^l\eu ^ His Leu Cys Leu lie lie Ser Cys Ser Cys Pre Thr 

! 5 10 

7a] ;in Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 

2 0 

P „ p. c Tvr Lys Glu Pne Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 

35 40 
, r< Ser Asp Phe Phe Pro Ser Val Ar, Up Leu Leu Asp Thr Ala Ser 

A,e Leu Tyr A : 3 Glu Ala Leu Glu Ser Pre Glu Hi, Cys Ser Pre His 

6 c . 70 
lp - Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp Leu Met Thr 

8 5 :K) 
Leu A,a Thr Tr E . Val Gly Gly Asa leu Glu Asp Pro val Ser Are, Asp 

10C 1L - 
lei val val Ser Tyr val As„ Thr Pan Val Gly Leu Lys Phe Ar g Gin 
115 -- :JJ 

t -K y Phea fO w ArC! O * U i- r .r <au 

uei -eu lu-p " ,- c " 140 

130 

He Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 

„ _ „, _ Pr ^ tip T. PU ;;er Thr Leu Pro Glu Thr Thr 
T--r Arq iro Ire t\sn l l ... - : - 1 c 

165 - /0 

V.,1 Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pre 

130 -^5 
-r.~ Ara Arcs Ara Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arc 



-27- 



.-12 

hepatitis B virus 
:? ) r i ; , l "'^„ p b „ His Leu Cys Leu lie He Ser Cys Ser Cys Pro Thr 

'- : - ' b id 1:1 

• - 1 - a " a se>" H'= L-u Cvs Leu Gly Trp Leu Trp Asp M« t Asp He 

3 " * ~ ;:6 ' 25 ''° 

-c =-3 Tvr L-5 Giu Pne Gly Ala Thr Val Glu Leu Lou Ser Phe Leu 
• ' 35 " 43 '15 

i- 3r-r Asp Pi.e Phe Pro Ser Val Arg Asp Leu Leu Asp Tnr Ala Ser 

- - '5 5 60 



10 



L , u T yr A 3 3.u Ala Leu Glu Ser Pro Giu His Cys Ser Pro His 

7 0 



His Tr.r Ala Leu Arg Gin Ala He Leu Cys Trr Gly Asp Leu Met Thr 

jr.- Ha Thr Trp Val Gly G^y Asn Leu Giu Asp Pro Va_ Ser Arg Asp 
105 



1 0 0 



- u VI Val S-r Tyr Val Asn Thr Asn Val Gly Leu Lys Ehe Arg Gin 

115 -20 125 

- t... TrD p- € , h-s H- Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
!J "' 130 ~ 135 140 

r, u -yr Leu Val Ser Phe Hy Val Trp He Arg Thr Pro Pro Ala 
{45 150 I 5 " 3 

Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 

1 '55 1 ' 0 

Val Val Arg Arg Arg Sly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

1 3 0 1 8 5 

A,:g Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Sin Ser Arg 



• 2. ■ ppt 

-.2'.2 ■ Hepatitis Ei virus 

Met°31n C Leu Phe His Leu Cys Leu He lie Ser Cys Ser Cys Pro Thr 
B ,. 5<av T .., s Leu Cvs Leu Gly Trp Leu Trp Gly Met Asp He 



-28- 

P _ t , r . m., r Ly 3 Giu Phe Gly Ala Thr Vai Glu Leu Leu Ser Phe Lou 

Pid Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 

Ala Lea Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro Gin 

H-s -rr A' a Leu Ara Gin Ala He Leu Cys Tr P Gly Glu Leu Met Tnr 

85 53 ^ 

L-u A 1 a Thr Tr F Val Gly Gly Asn Leu Glu Asp Pro He Ser Arg Asp 

1QC: 103 X1 - 

L . j v ] Va! Tyr Vai. Asn Thr Asn Met Gly Lea Lys Phe Arg Gin 

U5 120 1*5 

L.-a L-u Tro Ph.- His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
r . 0 * 135 14C 

lie G_u Tyr Lea Val Ser Pne Gly Val Tip lie Arg Thr Pro Pro Ala 



Tyr Arg Pro Pro Asn Ala Pro He leu Ser Thr Leu Pro Glu Thr Thr 

165 1,0 
Val Vai Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

18'] 155 
Aig Arg Arg Ar g Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 



181 

Ser Gin Ser 

21 D 

Glu Ser Gin Cys 



■ Hi: 212 

212 ■ PRT 

21 3 Hepatitis E virus 

i^°31n 7 Leu Phe His Leu Cys leu He lie Ser Cys Ser Cys Pro Thr 

v 3 > 5 ln A3 a Ser Lys Leu lys Leu Gly Trp Leu Tip Gly Met Asp He 

20 2 5 -' u 

Asr =ro Tvr L-s Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 

35 ' 40 4j 

Pr." Ser Asp Pne Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 

50 55 ' jC 

Ala Leu Tyr Ara Glu Ala Leu Glu Ser Pro Glu His Zys Ser Pro His 

65 7 ? 



Thr Ala Leu 



He Leu Cys Trp 



-29- 



100 

Leu Vai Val Ser 
1 15 

Lou Lou Trp Phe 
1:0 

I,„0 G..U Tyi: Leu 
1 1 ' 

Tyr Lys Pro Pro 
Vil V-il Arg Arg 



At 3 Arg Arg Arg 
195 



Tvr Vai- Asn Thr 
120 

His He Ser Cys 
135 

Val Ser Phe Gly 
150 

Asn Ala Fro He 

165 

Arg Gly Arg Ser 



Ser Gin Ser Pro 
200 



Asn Ket Gly Leu 

Leu Thr Phe Gly 
140 

Val Pro He Arg 

155 

Leu Ser Thr Leu 

no 

Pro Arg Arg Arg 
Arg Arg Arg Arg 



110 

Lys Phe Arg Gin 
125 

Arg Glu Thr Vai 



Thr Pro Pro Ala 

160 



Pro Glu Thr Thr 
17 5 

Thr Pro Ser Pro 
190 

Ser Gin Ser Arg 

S 0 5 



Oil • 3 
" 12 PPT 

_12 Hepatitis B virus 



M^'lle Asp Pr 3 Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 

1 0 
S « Eh, Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 

Thr AH Ser Ala Leu Phe Arg Asp Ala Leu Glu Ser Pro Glu His Cys 

35 4U 
S.r P,: His His Thr Ala Leu Arc, Gin ,1a lie Leu Cys Trp Gly Glu 

-,„ Thr Leu Ala Thr Trp Vai C-iy Gly Asn Leu Glu Asp Pro Ala 

~,-c: 7 0 '° 



■ Ar , asp Leu Val Val Ser Tyr Val Asn Thr Asn Me, Gly Leu Lys 



90 



Ph3 A„ Gin Leu Leu Trp Ph. H,s lie Ser Gys Leu Thr Phe Gly Ar, 

ico 1Lj 



Asp Thr Va- He Glu Tyr Leu Val Ser Phe Gly Val 



Trp He Arg Thr 



115 



T „ Pro t i p Leu Ser Thr Leu Pro 

ro P>: 3 Ala Tyr Arg Pro Ser Asn Axa Pro .-e jeu 

lu Tnr Cys Vai Val Arg Arg Arg Gly Arg Ser Pre Arg Arg i.w. 
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130 



; 10: 09 
:: 11:- : •: 3 



iepatitis B virus 

^^Asp'lle Asp Pro Tyr Lys Glu Phe Gly Ala Thr Yal Glu Leu Leu 

s ,. r ? he Leu Pro Ser Asp Phe Phe Pro Ser Val Ar g Asp Leu Leu Asp 

T:.i Ale Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 

c-v Pr - His Fs Thr Ala Leu Arg Gin Ala lie Lou Cys Trp Gly Glu 

5 o 55 i;0 

L .-u Met Thr Leu Ala Thr Trp Val Gly Val Asn Lou Glu Asp Pro A_a 

,'r 7 0 7 ~' 

c. r V q Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
9 5 90 
Arc Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
ICC l0b 
o-,, , va] Te Glu Tyr Leu Val Ser Phe Gly Va_ Trp He Arc, Thr 
~ 115 i::o 1" 

, r , p.-,, Ala Tyr Arg Pro Pro Asn Ala Pro Ire Leu Ser Thr Leu Pro 



110 



135 



~lu inr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 

14 5 15:: ' l3 ° 

nro Ser Fro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 

165 170 

.•In Ser Arg Glu Ser Gin Cys 



: i c " • ico 
111: 212 
11 2: PPT 

: J! 3' ■ Hepatit is & virus 




val Glu Leu Leu Ser fhe Leu 



Asp 



Hi. -s Tr.r Ala Le 



: Ala Ser 



: Trp 
100 



7 nl 
Arg 



Val 
115 

Trp 
i Tyr 
j Pro 
Arg 



Gly 
Val 



Phe His II 



Ser 
150 



Asn 
165 



Arq 
180 

Arq 
Cys 



Gly 
Asn 

Ser 

135 

Phe 
Pro 
Arg 
Ser 



Glu Ser Pro Glu His Cys Ser Pro 

7 5 

lie leu Cvs Trp Gly Asp Leu Arg 

90 9L 

Asn Leu Glu Asp Pro lie Ser Arg 



His 

8 0 



Cys 



-hr Asn Met Gly Leu Lys phe Arg >. 

: 2C 125 

Tnr Phe Gly Arg Glu Thr > 
14 0 

51 v Val Trp He Arg Thr Pro Pro , 

155 

Tie Leu Ser Thr Leu Pro Glu Thr 
170 1/5 

Arg Arg Arg Thr Pro Ser 



P r o 
Is 5 



Pro 
200 



• Arg Arg Arg Ser Gin Sei 



Hepatitis E virus 

■ ;0 1 ' 101 . T r> ion Tip Tip S»r Cvs Ser Cys Ere Thr 

Met Jin Leu Phe His Leu Cys Leu He lie b.,r -} * v ^ 

1 5 iL ' 

Toll .-i v T rp L-u Tro Asp Met Asp He 

val Gin Ala Ser Lys reu Cys Leu aly 1 r F i.-u t ^ 

Asp Pro T; 



Glu Phe 



Ala Thr Val Glu Leu Leu Ser rhe Leu 

4 5 



40 



Pre Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
Al, Leu Phe Arg Asp Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 



Gin Ala He Leu Cys Trp Gly Hu Leu Met Thr 



Asn i-eu Glu Asp 
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n, *w r-/«s leu Thr Ph* Gly Arq Glu Thr Val 
Lou Leu Tr P Phe riis -i f - ^ -A ~ " 14Q 

170 ±3j 

j, g u Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Gin Ala 

ii: " 150 15j 

T7: . Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Giu Thr Cys 

165 170 

V,l VH Ar: 3 Arg Arg Gly Arc, Ser Pro Arq Arq Arc Thr Pro Ser Pro 

180 1 8 ~' 

Ang Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 



1 9 5 

CI u Ser Sin Cys 

;. 10 



; i Co 102 
::: ■ n-3 



,. • PRT 

■ .13 • Artificial Sequence 

■ ; . . H, ■ synthetic human Hepatitus B construe. 

: ;:;^s F :, Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Giu Leu Leu 

c er Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 

Trr Ala Ser Ara Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 

35 40 
Her Pro Hrs H l s Tnr Ala Leu Arg Gin Ala He Leu Cys Trc Gly Glu 

5 j 5 b 

■ (U Met Thr Lea Ala Thr Trp Val Gly Val Asn Leu Hu Asp Pro Ala 
" ,.- 7 0 7 J 

- . * r ~ „ r Ten va] Val Ser Tyr Val Asn Tnr Asn Met Gly Leu Lys 

hr * b ' 85 ~ 90 

, h . Arc, Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 

1C0 103 
3lu Thr Val Leu Giu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr 

lib 120 
Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Tnr Leu Pre 

Glu Tnr Thr Val Vai Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 

?rc Ser Prc Rrg A rg Arg Arg Ser Gin Ser Pre Arg Arg Arg Arg Ser 



Gin Per Arg Glu Ser 
180 



a-rpat.it.is B virus 
ir^'Lu Phe HI. Cys Leu II. II, Ser Gys Ser Gys Pro Thr 

v., ,,r. Ala Ser Lys Leu Cys Leu Gly Try Leu Trp Gly Met ASP He 

2 0 

As . ? , : T Lys Glu Phe 31y Ala TU, Val Glu Leu Leu Ser Phe Leu 

ir , se: Asp Phe Phe Pro Ser Val «, MP Leu Leu Asp Thr Ala Ser 

AT, Leu Tyr Arg Glu Ala Leu Glu Ser Pre Glu His Cys Ser Pre His 

Thr Ala Leu Are Gin Ala lie Leu Cys Trr Gly Asp Leu Met Ser 
8 5 

U!> Ala Thr Try Val Gly Val Am Leu G..U Asy Pre lie Ser Are Asp 

ICC u - 

L ., ; val Val ser Tyr Val Asa Thr Pen Met Gly Leu Lys Phe Arg Gin 

Leu leu Hi Phe Has He Ser Gya Leu Tar Phe Gly Arg Glu Tar Val 

t , Tyr Leu Val Ser Phe Sly Val Try tt. AT, Thr Pre Pro Ala 

J:; " i5c ibJ 

..... r.. a Pro Ere Asn Ala Pro He Leu Per Thr Leu Pro Glu Thr Thr 

„.,; Are Ara Ar, Gly Arg Ser Pro A.rg Arg Arg Thr Pro Ser Pro 

A, , Arg Arg Arg Ser Glu Ser Pro Arg Arg Arg Arg oer Gin Ser Arg 

195 - UJ 
Gl j :i'e r 3ln Cys 

: i ] 
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Asp 



Ser Pn His His 

Leu Mi--: Thr Leu 

65 

S <-,■:: A3 } Asp Leu 

P:v: Arj ]ln Leu 1 

100 

Glu T.-.r 7a 1 He < 
115 

Fr d ?: o Ala Tyr 

Gl j Lr.r Thr Val 

1 3 5 

f ro Ser Pro Arg 



Tyr Arg Asp A. a Leu GIu Ser Pro GL 



is Cys 



Ala 

Val 
85 



- Ala Leu Arg Glr 
5 5 

Thr Tip Val Gly 

70 

Val Ser Tyr Val 

Trp Phe His He 
] 05 

i Tyr Leu Val Ser 
120 

j Pro Pro Asn Ala 
135 

1 Ar 3 Arg Arg Gly 
15 3 



Ala He Leu Cys 



. Asn 

75 



Asn 

9 0 

Ser 
Phe 
Pro 
Arg 



Thr 
Cys 
Gly 
He 



Val Trp 
12 5 



Leu Ser 

140 



Trp Gly Glu 

Asp Pro Ala 

80 

Glv Leu Lys 
95 

Phe Gly Arg 
110 

He Arg Thr 
Thr Lea Pro 



Ser 
155 



Gin Ser Arg Hu 
180 



Arg Arg Ser Sin 
Gin Cys 



Ser 
170 



Fro Arg 
Arg Arg 



Arg Arg Thr 
160 



Arg Arg Ser 



• r l c : i 5 

■ 211: H3 

■ 112: ■ plt 

2H • Hepatitis B virus 

:,t? ,J A3 F :i Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 

£ . 2 r He Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 

3 5 40 
,- er p ro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp 

;eu Me-: Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 

6 5 

, : Aro Aso Leu Val Val Ser Tyr Val Asn Tnr Asn Met Gly Leu Lys 
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115 120 
Pro Ala Tyr Arg Pro Pro Asn 



,la Pro lie Peu Ser Thr Leu Pre 
14 0 



Glu Tur Thr val Val «, «, Ar, Gly Ar, S.r Pro Ar, Ar, Ar, Thr 
Ser Pro AT, «| Ar, Ar, Sa r Gin 3.< Pro Ar, Ar, Ar, «, Ser 

G]ri rer Arg Glu Ser Glr. Cys 
180 



• _i: i--3 

• 1.. • PKT 

. jlH . Hepatitis B virus 

^•^lle Asp Pro Tyr Lys «. P-e Gly Ala Thr val Sau Leu leu 

j P M lea Pro Ser Asp Ph. Phe Pro Ser Val Ar, Asp Leu L e„ Asp 

20 2j 



ti. t=,, Ou ser Pro Glu His lys 
Thi Ala Ser Ala Leu Tyr Arg Asp Ala reu ,lu s.r ^ 

se; p, ; His Krs Thr Ala Leu Ar;, Gin Ala lie Leu Cys Trp Cly Glu 

Le u Her Thr Leu Ala Thr Trp. Val Gly Ala Asn Lea Gla ASP Pro Ala 

S« Ar, Asp Leu val ».l Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 

FLe At a Gin Trp Phe His lie SerGysLeu Thr Phe Gly Ar g 

G.u Thr val lie Gla Tyr Leu val Ser Phe Gly Val Trp He Ar, Thr 



Ala Tyr Arg Fr 



ala Pro He Leu Ser Thr 
140 



r r r ~hr Val Val «, Are, Ar g Gly Ar, Thr Pro Ar„ Ar, Arc Thr 
lie ' " 150 155 

, P ser Pro Ar, Ar, Ar, Ar, Ser Gin Ser Pro Ar, Ar, Ar, Are Ser 
165 i,u 

Glr. Ser Arg Glu Ser Glr Cys 
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<4 0H> 111 ... „ , Iie iie Sor Cys Ser Cys Pro Tr.r 

Met :;ln Leu Phe ..is u eu - /s ' 10 Is 

Val Sin Ma 3er Lys Leu Cys Leu Gly Trp Leu Trp Gly Met. Asp lie 

As r Pr, Tyr Lys Glu Phe Gly Ala Th= Val Glu Leu Leu Ser Phe Leu 

35 41 
Prc 3e, Asp PHe Phe Puo seu «, asp u. « MP Tnr Ma Sep 

" TyI «, Asp M. Leu Glu ser ? » Glu His Cy, S« P«. Hi. 

Z ,*= «. » «°„m. n. - : fo «P — «?,"" 



Alf, Le. 



fit a Thr 

100 



Tip val Gly val Asn L ? u Glu Asp Pro ,1a « « g Asp 

100 11 

_ Be . n M et Glv Leu Lys Fhe Arg Gin 

L~u V 3 1 Val Ser Tyr Val Asn xt.r Asn Met / ^ 
115 

, H .„ TLe 3=r Leu Thr Phe Gly Arc, Glu Thr Val 

Le, Leu Trp Pne His xle d .l ~, 14Q 

T - ■ T^- L-u Val Ser Phe Gly val Trp lie Arg T« F» Pro Ala 

^ s J ~ 150 1 

, . r T1 . Leu ,er Thr Leu Pro Glu Thr Thr 
7 . rg Pro Pro Asn Aia tro ^ Leu ~er ... ?5 
165 1/u 



W> : Val L,- q «, Ar g Gly MS Sep Pre «9 ^ A rg lh r rxo Leu Pre 
P, 3 UP, », ^ 9 se, Gin Se,: Pro AT, « g Ar g «, - *» Ser Ar g 



195 

Glu Ser 3Ln Sy 



' 1C- 103 

. 212 

i: : ppt 

• Hepatitis B virus 

■\0J- 106 . t i ,a ser Cys Ser Cys Pro Thr 

:lt Lin Leu Phe His Leu Cys Leu -le Il>- ^er w 15 

L eu t : -p Gly Met Asp He 
•;al Sin Ala Ser Lys Leu oys *.eu o-j ^ - 3 0 

- T - ^v-r "a 1 G-- Leu Leu Ser Pne Leu 
Asp Pro Tyr Lys Glu Phe G±y Axa — 45 

w a] - . r^c Leu Leu Asp Thr Ala Ser 
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Ala Leu Tyr Arg Glu AI 



le Leu "ys 



Gly Asp Leu Met Tht 



Leu Vai Val Ser Tyr Val 
115 

L^u Leu Trp Phe His He 

i:-o 

Ij. c: u , yI Leu «1 se, 

Tvr h . g Fro Pro Asm Ala 

V-L Vil Arg Arc Arg Gly 
180 

Arg Arg Arg Arg Ser Gin 
Glu Ser Gin Zys 

: 10 



Val Asn Leu Glu Asp Fro Ala Ser Arg Asp 
Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 

i;.o 

ser cys Leu Thr Ehe Gly Arg Glu Thr Val 
135 i4U 

Phe Gly Val Trp lie Arg Thr Pro Pro Ala 

1 5 a 

Pro lie leu Ser Thr Leu Pro Glu Thr Thr 

Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

185 

Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
.100 



■ 110 ■ 10 9 
■'?.\2 ■ PFT 

. 213 • Hepatitis B virus 

:40C • I''* . T 

•let Gin leu Phe Pis Leu 
5 

7ai Gin Ala Ser Lys Leu 



Pro Ser Asp the Phe Pro 
Ala Le.. Tyr Arg Glu Ala 

Hi s Thr Ala Leu Arg Ln 

85 

Leu Ala Thr Trp Val Gly 



c~,v "h^ Cvs Pro Thr 

Cys Leu lie He Ser .nr 
1C 

Cys Leu Gly Trp Leu Trp 3ly Met Asp He 
Gly Ala Tr.r Val 3lu Leu Leu Ser Phe Leu 

Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 

55 

Leu Glu Ser Pro Glu Hrs Cys Ser Pro His 

aia He Leu lys Trp Gly Glu Leu Met Thr 

00 

Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 

10 5 1 * " J 

As r. Thr Asn Met Gly Leu Lys Phe Arg ;.r. 
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130 



■rp He Arg Thr Pro Pro 



U,, Glu Tyr Leu Val Ala Phe Gly vax u H ~ „ 160 

^ Pro Pro Asn Ma Pro He Leu Ser Thr Leu Pro Glu Thr Thr 

165 1/0 

V,. V.1 Are Ar g Ar, Gly Ar, Ser Pro Ar, Ar, Thr Pro Ser Pro 

18 C 10 J 
A, 3 Are Ar,Ar;, Ser Gin Ser ProAr, Are Ar 3 Arc, Ser 3.,, S.cAr, 

193 '- 0J 
Glu Ser 3 In Cys 



• f li-,: in- 
■ :.i: ■ 212 

• :a:. ■ pf.t 

21 3 . Hepatitis E virus 

-100- 110 , r Spr cys ser Cvs Pro Thr 

Met Gin Leu Phe His Leu Cys Leu II, Ho Ser ^ .. ^ 

1 5 

, mv .^ T=>u T--P G'y Met Asp He 

7al Gin Ala Ser Lys Leu Z'JS Leu Giy i^p — u l > ; _ Q 



, SF Pro Tyr Lys Glu Phe Gly Ala Th, Val Glu Leu Leu Ser Phe Leu 

35 4U 
P « Ser A SP Pre Phe fro Ser Val A,;, Asp Leu Lee Asp Thr Ala Ser 

:0 

AL, Leu Tyr Are Glu Ala Phe Glu Cys Ser Glu His Gys Ser fro His 
Thr Ala Leu M| Gin Ala lie La, Cys Trp Gly Glu Leu Met Thr 

te: , la Ghr Tr P val Sly Gly Asn Leu Glu Asp Pro lie ser Arg As P 

100 

. ,. , ,. Tvr <r a ] Asn Thr As n Met Gly Leu Lys E he Aiq Gj.ii 

he, Val Vai oei. Hr »a* 125 



115 



L(l . y eu TIP Phe His lie Ser Gys L,u Th, Phe Gjy Ar g Glu Thr Vai 

130 iJo 

u,i Trp Tie? Aca Thr Pro Pro Ala 
I-..- Slu Tyr Leu Val Ser rhe olv — P - 160 

i;= lbL 

T ... Arc, Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pre Hu Thr Thr 

165 1 " 

, ?= , Tit . AT . a Ara Ara Gly Arg Ser Pro Arg Arg Arg Thr Pro ser rr, 

ISO 185 
Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser GIr. Ser oorg 
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Glu 3er Gin Cys 



ll-patitis B virus 
'iriSURE 

Ma a nay fce any amino acid. 



^i.-SirLe,. Bi, L.U Cys Le u He lie Ser Cys S.= Cys Pro Thr 

■; 3 r, Ala Ser Lys Leu Cys Leu Gly Trp Leu Xaa Asp Met Asp lie 

20 2 b 

,,, Prc Tyr Ly, Glu Fhe Gly Ala Thr Val Glu Leu Lea Ser Phe Leu 

r. r - Sen Asp Ph. Phe Pro Ser Val Arg Asp leu Leu Asp Thr Ala Ser 



A-.* L--i Tvr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 



H-.3 T:.r Ala Leu Arg Gin Ala He Leu Cys Trp Gly A,p Leu lie Thr 

■ n- w-i riv Asa Leu Glu Asp Pre Thr Ser Arg Asp 

L.?-: £-:r T:ir Tip Val Hy Gly Asn l, u 
ICO 1J5 
t - • ■ v-1 Val Tyr Val Asn Thr Asn Met Gly Leu Lys Ehe Arg Gin 

" 115 



I- Tip Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 

ri ,v u Tvr Leu Val Ser Phe Gly Val Trp lie Arg Tnr Pro Pro Ala 

- : Ss "" ' 150 15j 

...... y.-o Pro Asn Ala Pro T e Leu Ser Thr Leu Fro Glu Tnr Thr 

■ 3L ^1 Arg Ara Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

150 185 
,„ , cg Ara Ser Gin Ser Pro Arg Arg Arg Arg Thr Gin Ser Arg 

9 19 l ^ 200 

;:u :er Gin Cys 
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<4Cn- 112 ^ ^.^ t ^ ryg Ieu Lle Iie Ser cys Set Cys Pro 



Val Gin Ala Ser Lys Le 



Cys 



ly Trp :,eu Trp Gly M< 



2 5 



- - Plu Phe 31 y Ala Thr Val 31u Leu Leu Ser Phe Leu 
As p ?r:. Tyr ^y? bin Phe ,iy ^ 45 
35 

P« Ser A.P P h « Pro Ser Val «, «P Leu Leu W - M. Ser 

Aifc 1 ^ Glu «j L.. or. S« Pr. «- Hi. C -r P.c Bi. 

L Thr Ala Lea Ar, Gin M . II. I- Cys Trp Gly Glu Leu K et Thr 
Leu P ,a Thr Trp Z GlV ».l Leu G.u Asp Pro M. Ser * t , «p 

U. v.. val S« tyr *1 »- ~ ^ ~ ul <*" *" "* 

115 

m ph Hi" He S^r Cvs Leu Thr Phe Gly Ar:j Glu Thr Val 
Leu Leu Trp Phe Hio lie o-x . 14Q 

r . Tvr t « val ser Phe Gly Val Trp U. « 3 Thr Pre Pro Ala 

i',-" ' 15C ^ 3 

Pro ire Asr. Ma Pre lle Leu Per Thr leu Pre Glu Thr Thr 

,, «, «9 l„ Gly AT, ser Pro «, A*, «, Thr Pro Per Pro 

„, «, ser Gin Ser Pro ar, ar, Ar g arc, Per Gin Ser 



195 



;lu Ser 
110 



■ 111: 212 

• 212 ■ PPT 

• ■ Hepatitis t viru: 
• : 4 0 C -113 



nnlu Phe Pre Leo Gys Leu lle He Ser Cys Ser Cys Pro Thr 

5 

rp n t P -i x-.-p Gly Met Aso lie 
Val Sin Ala Ser lys Leu Cys Leu G.-y -rp - ... ^ ^ 



asp Pre Tyr Lys Siu Pne 



4 0 



n rr r r r. Hi - Cys Ser Pre His 

Aia Leu Tyr Arg Giu Ax a i-eu •- - " ' SO 

65 70 

Hi, T.r Aia Leu Arg Gin Aia He Leu Cys Prp Gly Giu Leu Met Thr 

Lea Ala Thr Trp Val Gly Vai Asn Leu Giu As, Pro Aia Ser Arg Asp 

100 10b 
L<- j val V 3 1 Ser Tyr Vai Asn Thr Asn Met Gly Leu Lys Phe Arg .in 

115 120 
U„ Leu Trp Pne His He Cys Cys Leu T.r Ph. Gly Arc, «» thr Val 

r , lu Tyr Leu Val Ser Phe Gly val Prp U* Ar:j Thr Pro Pro Ma 

T, Arg Pro f ro Asn Ala Pro lie Leu Ser Thr Leu Pro Giu Thr Thr 

165 1/0 
Vai Val Arg Arg Arg Gly Arc, Ser Pro Arg Arg Arg Thr Pro Ser Pro 

18 J" 18 ~ 
*„ «, Ms Ar 3 ser Gin Ser Pro Par, are, *r, Ar, Ser Gin Ser Mg 
195 ^°' J 

Giu Ser Gin Cys 

:.io 

■ ..1C ■ 114 

• i: ■ 212 

• ill • PPT 

■ 111 ■ Hepatitis B virus 

£?;£Lo Phe His Leu Cys Lou Ha Lie Ser Cys Ser Cys Pro Thr 

ilo Ma Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Hot ASP He 
2 0 " J 
, s?; Pro Tvr Lys Giu Phe Gly Ala Thr Val Giu Leu Leu Ser Phe Leu 

Pr o Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Aia Ser 

50 55 
A', Leu Tyr Arg Giu Aia Leu Giu Ser Pro Giu His Cys Ser Pro His 

g C| 7 0 /3 

His Thr Ala Leu Arc Gin Aia lie Leu Cys Trp Gly Giu Leu Met Thr 

Leu A^a Thi Trp Val Gly Val Asn Leu Giu Asp Pro Ala Ser Arg Asp 

100 lu5 
Leu Val Val Ser Tyr Vai Asn Thr Asn Met. u-j,' 
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Ile G.u Tyr Leu Val Ser Phe Gly Val Trp lie Arg 
14 5 150 

Tyr Ara Pro Pro Asn Ala Pro lie Leu Ser Thr Leu 



Pro Glu 'rhr Thr 



165 



Val Val Arc, Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pr 



180 



,.rg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Ha Ser Ar ? 



Glu Fr: Gl:i Cys 



f.lO:- 115 

r.ll: 212 

■ ::i2 - PPT 

0213 ■ Hepatitis E virus 



^li'La Phe His Leu Cys Leu Lie Lie Ser Cys Ser Cys Pre Thr 

1 

Val -Sin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 

; 0 <- 5 

Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 

Pro Ser Asp Ehe Phe Pro Ser Val Arg Asp Leu Leu Ser Thr Ala Ser 

Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 

His Thr Ala Lou Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 

L e U A_a Thr Trp- Val Gly «al Asn Leu Glu Asp Pro Ala Ser Arg Asp 

IOC 103 
T _ „ al q f , r T,,r Val Asn Thr Asn Met Gly Leo Lys Phe Arg Gin 

" 115 " * 120 12:. 

Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arc, Glu Thr Val 

130 135 i4U 

Tie Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Ho Pro Ala 
145 150 

Tyr Arg Pro Pro Asn Ala Fro lie Leu Ser Thr Leu Pro Glu Thr Thr 

v a i Val Ara Ara Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Fro 
180 135 
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Giu Ser Gin Cys 
2 1 0 



■ :11H Hepatitis B virus 

'^.^ieu Phe Hi, Leu Cys Leu He lie Ser Cys Ser Cys Pro Thr 

Vai Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Mot Asp He 

pgn , r , Tyr Lys Glu Phe Gly Aia Thr Val Giu Leu Leu Ser Phe Leu 

fr:; Ser A5p Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Tr.r Ala Ser 

Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 

6S 70 ? " 

Hj s Thr Ala Leu Arg Gin Ala He Leu Cys Tr P Gly Glu Leu Met Thr 

L „. h a vhr Tip Val Gly Val Asn Leu Giu As P Pro Ala Ser Arg Asp 

i:o 105 

y . , , v,] S-r Tyr Val Asn Ihr Asn Met Gly Leu Lys Phe Arg Gin 

" ' L * v ' " , , r i ; n 1 z D 



115 



,.:-u Trp Phe His He Ser Cys Leu Tnr Phe Gly Arg Glu Thr Va 
135 140 



HO 



:;„ Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 153 
TVE Ero Pro Asn Ala Pro He Leu Leu Thr Leu Pro Glu Thr Thr 

165 1 ' u 

VBl Vol Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

jrr i~r A-a ^rq Ser Gin Ser Pro Arg Arg Ai g Arg Ser Gin Ser Arg 
' - -. qc ' 20 D - 05 
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r ... r .„. ron g 1 ' ' im Lou Trp Gly Met Asp lie 

T „ rlu Phe civ Ala Thr Val Glu Leu Leu Ser Phe Leu 

Asp fro Tyr Ly = Giu f.jc "J-a 



Pr , ser Aso Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 

Ala Leu Tvr Arc, Gl a Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 

f 5 7 C 

H,s Thr Ala Leu Arg Gin Ala lie Leu Cys Tr F Gly Asp Leu Met Thr 

A . a Tor Tip Val Sly Val Asa Leu Glu Asp Pro Ala Ser Arg Asp 
- •-• • 105 L± ■ 



10 j 



L~u 7*1 Val Ser Tyr Val. Asn Thr Asn Met Gly Leu Lys Ph.-: Lys Gin 

115 120 1 J 

L-u Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 

i:o Slu Tyr Leu Val Ser Phe Gly Val Trp II, Arg Thr Pro, Pre Ala 
145 150 lb '-' 

Tyr ftcg E ro 1'rr Ala Pro II. l.„ Ser Thr Leu Pro Glu Thr T h r 

165 1 ' u 

Val Val Arg Ar 3 Arg Gly Arg Ser Pro Arg Arg Arg Thr Pr, Ser Pro 

Arg Arg Arg Arr, Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 



Glu Ser Gin Cys 

no 



• ::iol 

• 111 • 211 

::i;> ■ prt 

:il I Hepatit; s & 



■llt^il^Lu Phe His Leu Cys Leu He lie Ser Cys Ser Cys Pro Thr 

I 5 llJ 

Val nn Ala S,r Lys Leu Cys Leu Gly Trp Leu Trp Giy K*t Asp He 

Asp Pro Tyr Lys Glu Phe Gly A_a Th:: Val Glu Leu Leu Ser Pne Leu 

Pro Ser Aso Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ala 

50 b5 b " 

Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu his Cys Ser .--S 



Leu 



-45- 



I.. 3 u Ala Thr Trp Val G I y Thr Asn Leu Glu Asp Pro Ala Ser Arg Asp 



10'' 



110 



t , val Va: Ser Tyr Val Asn Thr A::n Met Gly Leu Lys Phe Arg Gin 

ii!> 120 

t.=.j r^u Trp Ph-> H-'s He Ser Cvs Leu Thr Phe Gly Arg Glu Thr Val 
130 135 143 

j>j "lu T yr Leu Val Ser Phe Gly Val Trp He Ar :j Thr Pro Pro Ala 
!45 " 150 155 160 

Tyr Arq Pro Pn Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 

165 1'J 175 

v & i val Arg Ar 3 Arq Gly Arq Ser Pro Arg Arq Arq Tor Pro Ser Pro 
180 H5 190 



Gin Ser Pro Arq Arq Arg Arq Ser Gin Ser Arq 



2 35 



rq Arq Arg Are; 
195 



Glu Ser Gin Cys 



11C • 119 

• 111 ■ IS 3 
111 ■ PF.T 

■_15- Hepatitis E virus 

vlt' Asn^le Asp Pro Tyr Lys Glu Phe Gly Ala Ser Met Glu Leu Lea 

• 1 5 10 15 

v-r - J he Leu Pro ser Asa Phe Tyr Err Ser Val Arq Asp Leu Leu Asp 
10 21 30 

-, lr Aia s-r A" a Leu Tyr Arq Glu Ala Leu Glu Ser Pro Glu His Cys 

15 45 

-\ir am His His Thr Ala Leu Arg Gin Ala He Lou Cys Trp Gly Glu 
50 5 5 <- : 0 

"-,55 '~" " h " L L 70 1 ' ?5 80 

■-er Aru Psp L.-u Val Val Ser Tvr Val Asn Thr Asn Met Gly Leu Lys 
' £-5 00 95 

Phe Arq Gin L-u Leu Trp Phe His "al Ser Cys Leu Thr Phe Gly Arq 



1 j0 

31u Thr Val V*i Glu Tyr Leu Val Ser Phe Gly Val 

Pro Sin Ala Tyr Arg Pro Pro Asn Aia Pro Tie Leu 

Glu Thr Cys Val Val Arg Arq Arg Gly Arq Ser Pro 



110 



-46- 



Ser Pro 
170 



Gl j 

18 D 



■:..12v PRT 

■ J ■ H-.patitis B virus 

M^.LsJ lie Asp Pro Tyr Lys Glu Phe Gly Ala Thr VaL Glu Leu Leu 
1 5 10 

r :w. ieu PL-, Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
.- - 2 5 

T>r Vh «-er A" i Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
3 4 0 

•->,,, His His Thr Ala Leu Arg His Vai Phe Leu Cys Trp Gly Asp 

"bO 55 

t,-, -h- Leu Ala Thr Trp Val Gly Gly Asn Leu Glu As F Pro Thr 

■n 7 0 75 i - 

<:«... A . .-, i^sc L-=u val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 

8 5 - :i - ! 

- hfc . v - lU r. L-u Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 

* 100 10b H'- 1 

«- u TV Val H= -lu Tyr Leu Val Ser Phe Sly Val Trp He Arg Thr 
115 125 

Ala Tyr Arg Pro Pro Asn Ala Pro He leu Ser Thr Leu Pro 

" 125 

;;p ; Thr Thr Val Val Arg Arg Arg Gly 
: n Eer Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
■Lin Ser Arg Glu Ser Gin Cys 



111- 212 
;i2 PPT 

Vi HopatHos B virus 



• A l t 31n~ Leu Phe His Leu Cys Leu He He Ser Cys Ser Cy 



Met 
30 



-47- 

Val Glu Leu Leu Ser Phe 



pr . s .... A .,, Phe Phe Pro Ser Val Ar, Asp Leu Leu Asp Thr Ala Ser 

» , TV:: AC9 01» «« P " «» Ci "' *" 1c 

„ i3 Thr Ala Leu Gin Ala lie Leu Cy. Tr»- Gly Asp Leu Thr Thr 

Lc-'J Ala Tr.r Trp val 3 ly 7.1 Am Leu Glu Asp Pre Ala S.r Arg Asp 



1C 0 



L , :U v ,l Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 



U, :.*» T,T Pn- Hrs He Ser Cya Leu Thr Ph-. G_y Arc, Glu Thr Val 



. :0 



iu Tyr Leu Val Ser Phe Gly Val Trp II, Arg Tr.r Pro Pro Ala 



150 



Tr . A::.; Pro Ere Asn Ala P::= He Leu Sen The Leu Ere Glu The The 



165 



v.: val Ar, Ar g Aug Gly Arc, Ser Pro Ar, Ar 3 Ar, Thr Pro Ser Pro 

: 8 0 1 = 

Z, I3 Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 



110 ■ 

■ :n. ■ 2:1 

I... PPT 

; 1- Hepatitis B virus 

:,itLlh J leo Phe HI. Leu Leu lie II; Ser Cy. S s r Cys Pro Thr 

7,1 ar. Ala Ser Lys Leu lys Leu Sly Trp Leu Trp Gly Her Asp He 



sr 



L ., s nu Pbl , 3 y Ala Thr Val Glu Leu Leu Ser Pne Leu 
4 0 4 5 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 



-48- 



L ou V 3 ] Val Ser Tyr VaJ Asn Thr Asn Met Gly Leu Lys Phe Arq G 
120 



115 



L ,u Leu Trp Phe His He Ser Cys Leu He Phe Gly Arg Glu Thr Val 

130 135 
I , G-.u Tyr Leu Val Ser Phe Gly Val Tr, lie Arc, Tr.r Pro Pro Ala 
145 ' 150 153 

Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 



IS 0 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Ar 3 Arg Arg Ser Gin Ser Arg 



195 

Gl u Ser Gin Cys 

:.io 



212 - PFT 

->1 j ■ Hepatitis B virus 
:40.) - 1.-3 



15 



,,t :> Asp le Asp Pro Tyr Lys Glu Phe G:y Ala Thr Val Glu 

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg As P Leu Leu Asp 

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro GLu His Gys 

35 40 
c =r Pr( - His His Thr A^a Leu Arg Gin A',a He Leu Cys Trp Gly Asp 
' 55 ^ 

Teu Me, Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Va 

'65 70 75 

Ser Arc Asp Leu Val Val Ser Tyr Val Asn Thr Asn Val GIv Leu Lys 

, he Ar, Gin Leu Leu Tr P Phe His He Ser Cys Leu Thr Phe Gly Arg 

100 105 
Glu Thr Val He Glu Tyr Leu Val Ser I he Gly Val Trp He Arg Thr 

115 lz0 
Pre Pr, Ala Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro 



8 0 



-49- 



, Ser Arq Giu Ser 
1 & 0 



epatitis B virus 



:4:: " 124 ■ u' j Tt , u hp h.= ser Cys Ser Cys Pro Thr 

:iet .;lr. Leu Pne His Leu ty a Leu ul ix ; . o - j 15 

7a: Sir. Ala Ser Lys Leu Zys Leu Gly Trp Leu Trp Gly Met Asp He 

As , ?r , T yr Lys Glu Phe Gly Ala Thr Val Glu Leu Lea Ser Phe Leu 

Pr Ser Asp Phe Phe Pro Ser Val Ar 3 Asp Leu Leu Asp Tar Ala Ser 

A3 , Leu Tvr Arg Glu Ala Leu Glu Ser Pr:> Glu His Cys Ser Pro His 

6'-"> ~ 70 

Hi ^ Th, Ala Leu Ar 3 Gin Ala He Leu Cys Trp Gly A,p Leu Met Asn 

65 90 
Lt; R ; 3 Tor Trp ,.1 Gly Gly Aeu Leu Glu As P Pro v,l Ser Ar g Asp 



IOC 



115 



iy Tyr Val Asn Thr Tr.r V,l Gly Leu Lys Phe Arg Gin 



L ou Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu 



Val 



i:.--o 



I", Glu Tyr Leu Val Ser Phe Cly Val Trp lie Arg Tnr Pro Pro Ala 

Tvr Arc, Pro Pro A«„ Ala Pro He l,u Per Thr Leu Fro Glu Thr Thr 

165 1/0 
V,: V,:. Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 



no 



195 " 
31n Cys 



-50- 

r 5r . p u cho Pre S^r Val Arg Asp Leu Leu Asp 

Ser Phe Leu rio oei «~P «•»- 30 

Thr AJa S-r Ala Leu Tyr Arg Asp Ala Leu GIu Ser Pro Glu His Cys 

* '-• 5 4 - 45 

Ser P:o His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp 

L ,u nr.- if r Leu Ala Thr Trp Val Gly Val Asn Lou 31u Asp Pro Ala 

."; 5 70 7 

aij Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
8 5 90 

p.,, v.. -.. r L,u Leu Trp Fhc His lie Ser Cys Leu Thr Phe Gly Ar g 

J ICO 105 

Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp II* Arg Thr 

E r 2 Ero Ala Tyr Arg Pre Pry Asn Ala Pro lie Leu Ser Thr Leu Pro 

rlu T-r Ph^ Val Val Arq Ar, Arg Gly Arg Thr Pro Arg Arg Arg Thr 
: 45 " 150 155 

Pic Ser Etd Arg Arg Arg Ar 3 Ser Gin Ser Pro Arg Arg Arg Arg Ser 



165 



G^r S^r Arg Glu Ser Gin Cys 
130 



:;10:- l:"6 
; i.i p?t 

_13 ■ Hepatitis B virus 



:400 • 116 
!lot 

1 



ln~Leu Phe His Leu Cys Leu He lie Ser Cys Ser Cys Pro Tnr 

7,1 :in Ala Ser Lys Leu Zys Leu Sly Trp Leu Trp Gly Met Asp He 

PS r r rc Tvr Lys Glu Phe 31y Ala Thr Val Glu Leu Leu Ser Phe Leu 
Pre Cei Asp Phe Phe Pro Ser Val Arg Ala Leu Leu 



Asp 



Ala Ser 



Ala Leu Tyr Arc Glu Ala Leu Glu Ser fro Glu His Cys Ser Pro His 

61 70 
His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 

_ „ , i — 1 1 — - ... p=r. Pr,-, Ala Ser Ara Asp 
- p-.- fia t'nr Tro "a. 'j-V v a : ms., ^eu «.=£■• 



He Leu Trp Phe His 



Tyr Le 



. r Cvs Leu Thr Phe Gly Arg 31u Thr Val 

v-i Trn lie Arq Thr Pro Pro Ala 

Ser Pne Giy ju- r P x ^ I60 

150 155 

T , p _ T1 _ v L eu ^er Thr Leu Era 31u Thr Thr 
T--- Arg Pro Pro Asn Am Pro .le Leu .e 17 5 
165 l/j 

Val val Ar; Ar„ Ar g Gly A,, Ser Pro Ar, Ar, Ar, Thr Pro Ser Pro 
1£l - 18. 

,,g Arg Arg Ar 3 Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 < LJ 



C-lu Ser Gin Cys 



< Lit • 127 
• • 212 

. 21? - PFT 

. 213 ■ Hepatitis E virus 

Lu „ i; l« <*, L .u ... a. ^ s „ <*. ? ,= Thr 

J 31 „ Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met As,: He 

Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Ley. Ser Phe Leu 

Pro Ser «p Phe Phe Pro Ser val Ar, Asp Leu Leu Asp Thr Ala Ser 

50 bb 
a. Leu Tyr Arp Gru Ala Leu Glu Ser Pro Glu Has Gys Ser Pro Hi. 

Thr Ala Leu Ar, Gl„ Ala lie Leu Cys Trp Gly ASP Leu Met Thr 

35 - U 



Le: Ala Thr Trp Val Giy 



10 5 



iu Asp Pr 



Leu Val val Ser Tyr Val Asn Thr Asn Val Gly Lea Lys Phe Ar, Gin 

115 - 20 

n , e to-, Thr Ph> a Gly Arg Glu Thr Val 

Le, Leu Trp Pne His He oer C/s Leu mr . , _^ 

130 

oen Val Ser Pne Gly Val Trp lie Arg Thr Pro Pro Ala 

~ J i5o --^ 



. . ,,, Arg Arg Ser "In Ser Arq 
At 3 Arg Arg Arg Ser Gin Ser Pre .rg w " * - ;n5 

Glu Ser G~n Cys 

;.ic 
■ til • s 

■ Hfccatitis E virus 
,,f t : -ai-L. Phe His Leu Cys M II. II. B.r Cy. S.r Cy3 Pro Thr 

1 ° 

n„ aa ser Lys L.« =ys Leu Sly 7rp Leu Trp 3Ly m« -p 
, SF Pr, Tyr Z » «» «•/ - - « «« *" ^ 

, r , : se ; Z p- p- - ni Vil Rt ' 3 MP Leu ~ Mp Thr Rla ser 

A Is Jj- Tyr Glu «, Leu Glu ser Pro Glu His Cys Ser Pro His 

Tf , Lis Leu oil lie Leu Cys Tr F Gly Glu Leu H£ T h r 

Leu ,1. CLr Trp Vai Ciy V.l ». Leu G.u «p Pro Ms Ser Lr g *sp 

Le . Vll val ^ Tyr v.l Lsn T M ~ -t Gly Leu Lys PLe L cg Gin 

115 U 

. Tl c- r ~. r * Leu Ttr Phe Gly Arg Glu Thr Val 

Le . leu Trp Phe His He S.r -/s n-r ^ 

■ Tvr t pl val Ser Phe Gly Val Trp He Arg Tnr Pro Fro Ala 

;:: ^ no 133 

^Hr- tpm Pro Glu Thr Thr 
..... , ... ?ro Er( , Asn Ala fro He Leu Ser Thr Ll i 1?5 

VOL VU Lrs ^ Gly hxg Per Pro « Ar, Ar 9 Thr Pro Ser Pro 

fcg ^ Per Gin Ser Pro Lr, « THr A,, Per Gin Ser Ar g 
195 ~ LJ 



-53- 

Met Gin Leu Phe His u " e - j -• 

Leu Gly Trp Leu Trp Gly Met Asp He 



, Tyr Ly 



Ly? Leu C 

- p hP rv Ala Thr Vai 3iu Leu leu Ser Phe Leu 
i^u Fne — 4Q 4S 

Pre Ser AS P Phe Phe.ro Ser Val Arg Asp Leu - ,= * 

X!. «1 TV,: AT, 01, ,1a Leu ,lu Ser Pro Glu <*. *« "° 

„ll Thr L.» M, l --a U. Leu Cue Trp Gly ». - »,«- T„r 

Le i A- e Thr TrP -1 ,1V- » - - AS P Pro -a Ser ArgA.p 

100 iUJ 
Leu v,l Val Asn Tyr Vai Asn Thr Asn Met Gly Leu Lys lie Arg Gin 

Leu ^ ,he His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 

1:0 iiJ 

n ^ Tl _ Thr Pro Pro Ala 

L .-u G:u Tvr Leu Val Ser Phe Gly Vai rr P .1- J - ~ - 60 

' 150 i:3 - 

t ; , lg p „ PM Asn MP Pro He Le» Ser Thr Leu 5 ro Cl« Thr Phe 
VU VU Are Are L, 01, Are Ser Pro Arg Arg Ar ; Thr Pre Ser Pro 



ie : 



,. r3 , :g Rig Ar 3 ser Slu ser Pro Arg Arg Ar 3 Are Ser Ore Ser Arg 
1 ( J< 5 " 

Glu Ser Gin Cys 
:. 10 



IS Pl-T 

i j • Hepatitis B virus 

S500- 130 , le Il(5 Ser C ys Ser Cys Pro Thr 

vet Jin Leu She His Lou - /•-> Leu - L« i - u, 

t ■ • riv Tro Leu Trp Gly Met. Asp He 
Val Gin Ala Ser Lys Leu Cys Leu Gly . ^ 

20 

. , „-., D , e Ma Thr Vai Glu Leu Leu Ser Phe Leu 

Asp Pro Tyr uys — -< ^ ,„ 4b 

3 5 

Pro Ser Ala Phe ?ne Pro Ser Vai Arg Asp Leu Leu Asp Fur «>« — 



-54- 

80 

l Tfcr Ua ,eu « ? «. I* - Cg «P «V •* ~ "g ~ 

rl • Asp Pro Ma Ser Arg Asp 
„ Va - giv Val Asn Leu Gi J ^ u3 
L^u Ala Thr Trp ^ 105 

Le u Val Val Ser Tyr Val Asn rhr 

U5 L eu Thr Phe Gly Arg Glu Thr Val 

L eu Leu Trp Phe His He SerC.s Leu 

13 1 '- , , rr , T ., r Pro Pro Ala 

TfU Val Phe Gly Val Trp - e Arg Tar - 16Q 

n ,. Glu Tyr Lea Val : - 1^ 

_ T , r LPU fro Glu Thr Thr 
Ty rAr,P,oP,oAsnAlaProlleLeu,e r hr - 

k b ; q , yAl , Ser Pro Arg Arg Arg Thr Pro Ser Pro 

Val Val Arg Arg Arg -Y Arg ^ 

180 - v- r^n 3^r Arg 

. oJr , » t ,m ser WM W *•* ^ 2 1 
A:g «rg Aig --^ ,00 



i-L-o Ser Gin Cy 
,.10 



. ;.ic ■ 

. Hepat_-xs B -irus 



n,i <5e- Pro Glu His CyS 

«, m. »u i- °s M * 45 

„. Pr c Hii His Tr.r Ala U« M «» M ' *3 ^ ^ " 

Lt ... Met Ttr » fcW -" E 15 

M « «. »i « v - « - «v - «. 

r.,c rp U Thr Phe Gly Arg 
r , r Te ., Tje u Trc Phe His lie ser C/s ^ il0 
T^ e Arg ^rri -- J - x orj 



-55- 



Arg 



Thr 



Glu Thr Thr Val Val Arg Arq Arg Gly Arg Ser Pro 

!o r r,1n Ser Pro Arg Arg Arg Arq 



, Arg Arg Arg 



17 0 



GJ -i i-.-sr Arg Glu 
180 



1.11 • 

■■>i: r • Hepatitis B virus 
:4 0:- 



s Gly Ala Thr Val Glu Leu 



,,, ,.sp'':le Asp Pro Tyr Lys Glu 

,he Leu Pre Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 

a t „ -1-1 Ser Pro Glu His Cys 
Thr Ala Ser Ala Geo Tyr Arg Glu Ala Leu .la 

nnZ*.™*- - »• To CYSTtP G1YG1U 

L(! , : :; Thr x,o Ala-.r Tt p «1 GXy - - GXa M, -XU 

E l;. te!MP Leu val val Ser Tyr val - * Asn Her CXy- Ly. 

«, V:, Va/ueO-a Tyr- V.X Ser SSe OX, Val « «. Arg Th r 

.aPralxa Syr Arg Pre Pro Aar. AXa Pro XXe lea S« - - >" 

1' ' r .„ V3l Ar o arc Ara GXy Arg Ser Pro Arg Arg Arg Thr 

- 3 ,,-= Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
;. : , r Pro Arg Arg Arg »xy ^ i/j 

,-■ -i -.-r Ara Sly Ser Gin Cys 

180 

■ IE ■ 133 
11 ■ 3221 
1 ;. DMA 

Hepatitis B virus 



:caag ctctgcagga 
5 ggaa cagtaaaccc 



c.acg 



aatctccg: j 



agg act gggg 



igttg acaagaat:: .;cau a a_ 

aggaCCCCt3 CtC ' 9t " : "' J 7~«Xt". .aattt.ata gggggatcac ccgtgtgtct 

gcagagtcta gactc,,ggt gg<= „ tatc = tccaatti g 

tggccaaa.t tc ,ca , c, ■ - ^ trcctcttca tcctgctgct 

tcctacrrtat r.g -tg gat. gt g.ot.j-,, 9 _^. rrc1 - t 

, ,„ ... a r.-i^ -t. atgt.tgcccg tt .c.cxA .t 

^,,,,^0 tt:tt3t-gq tt:tA..J3a - - - 

a5t;:i , ;a3ja ,ca,c..;»=« - 

+ -r taraaaacct acg gt:tggaa a<- 



at.gt 

♦ * * aaaa^accta tgggagtggg 

t:itt " _ _ ■ rgtagcgc tttecc 

tttctcttgg cT-cagtt 



.if- tgttcay'- 



, t ,,., 3 at 3 t= gt^gg,^ cc,agtct:gt acagcat,:gt 

, 3t t ac:a 3 tttt fftgf.te tgugta,a=a t^a,„- 
cagtcco-tt <=-="• • - , 7 - ac ataat tggaagfgg 

_ - aa -<a--qg« t tat to: eta aactt,.a,gg 3- -^ 

( .„- a aa^-naaac a^.gttttag aav.acf.ct 
aaaa^.attoc '-acaggatca ta .t : ,.-a-a. < . „„ t 

Mg tg^tctttt gcgcf 



.agtatgt caa 



gc.tcrattta ^acaatg.gg atatc.-tg.c tta .g ^ a ,-. aa , i:4 0 

t tr , e „ 6 , c ttac aa, 5 ,cttt= taagtaaaca g -a .a .. : . - 
aaacaggctt tea--..--- ,., ca3 ,--c:' 1-CO 

:rqtgc::aag tgtttgfcga 



ttgct.-ggca arggcetggt 

, q c- : tcag cgc 



agtg gaacctttgt g^ctc 



ttggg gc,,ggcc- - tqrHt:tgctc gcagccggtc tggagcaaa, 

ccata ctigcggaaci f^g — :3 - ^ f ^ sti , a , n 13 :.j 

:C '" ia r -^ aC " aatt ' C t * 3tCr ' CCt ° ^Zlx t* 3 tttacgt c3cgt,ggcg 1440 
,:tgta ctgc a.ctg gat ttcg ,o ><■ - ^ 
arcrcc cc;qa :gac::c etc-eggggc cgcttgggac -rr.tatcgt.ee - . 
*'^ c a<;ccjaccac ygggrgcaec tctctttacg ::ggt.ctcccc gtetg^e.-t L.^ 
CJ " W ^ r - rat at , !C ac'tcgct tcacctctgc acgttgcatg yagar :ac :.<j i'>^ 

^ taca . aaga c gacccttgga ctceoagcaa lb8C 

lCg: ' CCl _ _ „_ .«.„ rot ctttaaggac tgggaggagc 17 4 0 



tgttcaagrc tccaagctgt go 



gggc atg gac att gac 
Met Asp xl>- '-si- 



. or , 7 oa q tta etc teg ttt ttg cc . 

tat aaa :aa ttt gga ,c ; . £, |- Leu Leu , e r Phe Leu Pro ,er 
Tyr -ys -U t-- e ■ 15 

r- -oa oat etc eta gac ace gee tea get ctg 

K= £ & S £ « £ & „» w m «. ^ 

t -t- rrt 333 rat t gc tea cct cac cat act 
tat ega gaa gcc. tta gag tot c ag ^ ^ ^ ^ ^ His TrE 
Tyr Arq G--U Ale Lea -.lu ^- ^ 5 : _ ; 

gca et, ag, caa gc = att etc tgc tgg ggg gaa ttg atg act eta get 
Ala Lea Arg Gin Ala Ire Leu Cys up ^- - ^ 
5 5 3 " 

„„ a ,-,~ a t t agg c;at eta era 
ace tgg gt 3 aat aat tt g gaa gat o ,~ ' r Ar ; 7iSp Leu val 

Thr Trc Val -Sly A?n Asn Lea -.la Asp pi ^ 85 

7 0 7 5 

gt, aat tat gtt aat act aac atg ggt tta aag ate agg caa eta tjg 
Val Asn Tyr Val A sr. Thr Asn Met uly L~a - K ,0 

4 4 „ „ tt . ?rt ttr qca aaa sag act gra ctt gaa 
tgg ttr eat ata t rt tgc , tt at It g " lu Thr Val Leu 3-u 

Trp Phe il:s lie S-n Cys L«u li.r - n , - n5 

i o r. Li 

p. r --. r -~ t err .--a gec rat aga 

lI" ?"S sS \U IX «! S ™ ' ; " ila ' ; ' yr Rt9 

„, 1- -,-3 3aa art act gtt grt 

-p;- uriv- %i a - ™ ThrThr 7al val 
in x m m s) || si it, s e i - - - s ii 



150 



Arg Arg Are 



egg 



Gin Ser Pre 



1"3 



ra Arg Arg Arg Ser Gin 
175 



gaa t , t; caa tag tattccttqg act=at.aagg tgcgaaa,tt taetgggctt 

Glu Ser 3 In Cys 
185 

,attc:tc« cagtac-tat etrtaarcct gaarggcaaa ctccttcctt teeraagatr 
^artt.eaaq aagaeattat tgataggtgt caacaatttg tgggceetcr eaerytaaat 
' aa vratq:"t qetagattet atccra::cca caetaaatar 

gaaaajagaa gatt^at. ^-°-L 

ttqeerttag acaaaggaat taaaecrrat taic^cc 
caaaccagac attatttaca ractctt-g^ ad 



-58- 



aacaagagct acagcatggq 



acacT-ag-g catcattttg cgggtc-^ ~ - 

agg ,, !g t:a uaaaacac gcaaaggcat ggggacgaat ctttctgttc 
t t -ccgatcatr agngcaccc tgcattcgga qccaactCdi 
Z^Z, laccccatca aggacactg gccageagc, aacoaggtag gagtgogag, 3038 
ar.: W .:a gggC:cac;c ctccacacgg cggtatt ttg 3 
g33 :.-a-.g accacagtgt caacaattcc tcc-.ccgc: t 



.caggctca 3:9 
,atc ggcagocacg 3138 

r . .... - , aagag^agt catcctcagg ceatgoaot g 3218 

3221 



,vpatitis 3 virus 

/ Ue Asp Pro Tyr Lys Glu Phe Gly Ala Thr 
, Leu Pr* 3er As,, Phe Phe P „ Ser Val Arg 
a ser Ala Leu Tyr Arg Glu Ala Lea Glu Ser P 
: Hrs His, TKr Ala Leu Arg Gin A. a Tie Leu C 

rr-^ r v»] Rlv Asn Asn Leu G 
*. Thr Leu H-a i" 1 - ^l- ' jl ' ' 7 c 

, .., 7 ? t T--r Va" A~n Thr Asn * 
, Asp Leu Val v'al A^r. T,r .a- 

, riP l»u Leu Trp Phe His lie 3er Cys Leu 1 

.:: Val Leu Glu Tyr Leu Val Ser Ehe 31y Val Z 

, Ala Tyr Arg Ere Pro Asn Ala Pro He Leu : 

- hr val Val Arg Arg Arg Asp Arg Gly Arg 
' ' ~ 5 ') ^ , 

.. .- -o, :c c„ r Pro Arg Arg Arg A:: g Ser Gin Ser 



Val 
Asp 



; Trr 

i Asp 

: Gly 

r Phe 
110 

I 113 
r Thr 



His 

Gly 



Arg 



Arg 
175 



Asp 
Cys 

Ala 
30 
Lys 

Arg 

Thr 



Arg 
IhD 
Arg 



■ Arg 



lu Ser 



■():• 135 

11 ■ 18 8 

' 2 ■ PFT . r . 

'.13 ■ Woodchuck hepatitis B vir 



Asp He Asp Pro Tyr uys 
ELe Leu Pro Leu Asp Phe 



Glu Phe : 

Phe Fro Asp Let 



r Ser Tyr Gin Leu Leu 



, n r , rn G 'n Ala Leu Val Cys Trp Asp G2 
Thr AH He Arg - r. * 



Ser Pro His His '3 

Tl R , a TrP M-t Ser Ser Asn He Thr Ser Glu Gin 
Leu Th:: Lys Leu He Ax* T. t ^ 75 d0 



Val Arg 



Thr ne lie V.U Asn H:.s V.l IUJ Asp Thr Trp Sly Leu Ly. 



Val Arg 



■ Leu Trp Phe Kis Leu Ser Cys 



Cys Leu Thr Phe Gly Gin 



100 

Ki3 V>1 01, 01, Pne Len v.l £ « * -V val Trp He »„ Th. 

Prc ? o«n». Pro He Leu Ser T„r Leu Pro 

i-o 1 

"h, Ala Ara Ala Ser Arg Set 
G ., HiS Thr Val He Arg Arg Arg ,ly .1, Ala 

lZ Arg Arg Arg Thr Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro 



Arg Arg Arg Arg 



rin 3»r Pro Ser Thr Asn Cys 

165 



..; 10 K-6 
.._11 • 217 
■ PPT 



,und squirrel hepatitis 



£\%?L, POe His Leu Cys Leu Val PM Ala Cys val Pro Cys Pro 

1 ^ 

,_- , Pr . n T eu Trp Asp Met Asp 
Th!: val Gin Ala Ser Lys Leu Cys Leu ..y 

Z tvs ciu Phe Glv Ser Ser Tyr Gin Leu Leu Asn Phe 
II, Asp Pro Tyr Lys Glu Pn. ^. 4 5 

SQr TP1 . ^ n Ala. Leu Vai Asp Thr Ala 
Leu Pre Leu Asp Phe Pne Pro ,.sp Leu »^ 60 
5<- J ' J 

rv , T P o Thr Gly Arc; Glu His Cys Ser Pro 
Ala AH Leu Tyr Glu Hu GU L. ^ 

Trp 



Hi, Hrs Thr Ala lie Arg Gin Al a Leu 



9G 



Glu Leu Thr 

95 



Arg Lee 



lie 



. - r Bon Thr Thr Glu Glu Val Arg Arg 

Trp L''l€t et. - ^ ; ^ o^ 1 q 



145 



Tyr A:g F 
VaL He Arg Arg Arg 
Arg T:ir 



Asn Ala 
165 
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Trp He Ar 3 Tl 
Per Thr Leu Pro Glu His Thr 



Ala Pro 

160 



Glv Gly Ser Arg 



Ala Arg Ser Pro Arg Arg 
190 



, 3T . rin ser Pro Arg Arg Arg 
3 S er Pro Arg Arg Arg Arg oer b-n ^ ^ 



Pro Ala Ser Asn Cys 



:I.1C 


■ 13 






:jl2 


• P? 


0213 




;40'! 


■ i:3- 


Met 


Asp 


1 




Asp 


Asp 


Ala 


Leu 


He 


Ala 




50 


Glr 


Gl\ 



< Virus 

Ala Leu 

Glu Asp 
2 5 

Ser Asp 
4C 



6 5 
Thr Th 

Gli Gl 



w Goose Hepatitis 1 

Val Asn Ala Ser Arg 
5 

Phe Phe Pro Lys lie 

20 

Glu Pro Tyr Trp Lys 
35 

Thr His Phe Val hsc Leu He 

5: 

Met His Glu lie Ala Glu Ala 

Ala Pro Val Pro Ser Gly Tyr 

5 5 

. He Pro Leu Gly Asp 
10 0 



Ala Asn 
10 

Leu Val 

Ser He 

Glu Asp 

. He Arg 
7 5 

Leu He 
90 



Val Tyr 
Arg Asp 
Lys Lys 



Asp Leu Pro 

15 

Ala Lys Asp 

30 



Phe Trp 
60 



Leu Phe 
105 



vs Ala Tyr Ala Lys H 
Leu Trp Trp His H 



> r Asn Tyr He Ser Arg 
165 

■r Arg Gly Arg Asp Ala 
1 8 0 



Lys Glu 
Pio He Thr Ala 

Asn Glu Glu Ser 

Aon Cys 

Leu Arg Thr Trp 

170 

pro Thr He Glu 



His Val Leu 
Gin Thr Thr 

Ala Val 
Gin His 
Gin Glu 
Arg He 



He Pro Pro 

8 0 

Asp Slu Ala 

95 

t Glu Arg He 

110 



; Leu Leu 
155 



Leu Asp 
14 0 

Trp Gly 
Leu Ser 
Ala He 



His Ala His 
Arg Ala Arg 

Glu Ala Thr 

160 

Thr Pro Glu 

17 5 

Thr Arg Pro 
190 



-61- 



,, t "„, »„ „ |« *. - giu m Rrg Ma s,!t sec s: 

l ,, q Ala OX, S« r, Leu Aro Ser Ser Ser Ser Hi. Hi. Ax, 

o 4 - ~> 

■,, r t co 3er Pr- Arg Lys 
2 6 



jck hepatitis 



"irus 



"« *r| ta. His Pro Ser Pro Phe Gly Ma Aia Gys Giu 
' ne Phe Thr Ser Ser » Leu Loo Phe Lor, val Thr V.J Pro Lou 



Val Gys Thr Ue Val Ty. «p - Cya Leo Cys Met Asp Pie »n Ala 

Ser Ar, Aia Lou Aia Asa val Tyr Lay Lea Pro As, Asp PLe PLe Pro 

L1 .s l Asp Asp Leu % Ar g Aap Aia Lya Asp Aia Lau Giu Pro Tyr 

Trp Ar, Asn Aap Ser II. Lys Lys His Val Leu Pie Aia Tar Sua PLe 

Aap Leu Uo Gil Aap Phe Trp Gin Thr Thr Giu Giy H.J «rs Giu 

... Ala Giu All Leu Ar, Aia Pie lie Pro Ala The Thr Ala Pro Val 

P,- «r. Z PLo Leu vol Giu Boa Giu Giu Ala Giu Giu He Pro Leu 

Gi .. G u Leu Phe Arc, Tyr Giu Giu Giu Arc, Leu Tar As„ Pue Giu Pro 
Hi ' 150 

Afo T7t pro sal Thr Ala Ar, Ha Hi. Liu His Lau Lys Ala ; yr 

1 6 5 

L .. s ue Asa GLu Gru Ser Leu Asp Arc, Ala A„ Ar, leu Leu Trp Trp 

130 L °~ J 
m s T ., r Asn cys Leu Leu Trp Gly Giu Pre Asn Val Tnr Asn Ty, He 



110 



Ser Arg Gly W:' 



al Lys Thr Thr 



Tyr Gly Arg Arq Arg 



, E , va ser A,:, Gin Are Are Ala Pro Thr Pro Gin Arg Ala Uy Ser 
2 7 5 d 1 

•j-'c: Hi^ Ar^ S>=r Pro Ser Pro Arg 

,t L,,u Fro Arg Thr Ser Arg nsp H-ft Hi, ^ 



- LlCi: 13'.t 

• .: l: • 212 
■ pf.t 

Hemophilus influenzae 
:4CD • 13? 



£i v s%s Thr Leu Leu Gly s« Leu II. Leu Leu Ala Phe A.a Gly 

f -l yal Gin Ala Ala Ale Asn Ala Asp Thr Ser «y Thr val Thr Phe 
20 

Phe Sly Lys Val Val Glu Ash Thr Cy3 Sin Val Asn Gin As f Ser Glu 
Tyr Glu Cys ASh Leu ASh Asp Val Glu Lys Ash His Leu Ser Glh Glh 
sly Tyr Thr Ala Met Glh Thr Pro Phe Thr lie Thr Leu Glu Ash Cy» 

T r^-, tv« Ala Thr Lys Val Gly Val 
A=,n Val Thr Thr Thr Asn Asr. Lys Ero L, Ala in ^ 
3 5 

Ph. Tyr ser Trp Glu He Ala Asp Lys Asp Asn Lys Tyr Thr Leu 

100 - L ' J 

Ly? As , :la Lys Glu Asn Thr Gly Thr Asn Asp Ser Ala Asn Lys Val 

hi . u II,- Gin Leu Leu Glu Asp Asn 3ly Thr Ala Giu He Lys Val Val 

G -.. Ly , Thr Thr Thr Asp Phe Thr Ser Glu Asr. His Asn Gly Ala Gly 

A ,a Asp Pre Val Ala Thr Asn Lys His He Ser Ser Leu Thr Pro Leu 

Asn Asn Gin Asn Ser He Asn Leu Hrs Tyr He Ala Gin Tyr Tyr Ala 
180 



-".iudononas stutzeri 

V la 01B *t Gin ty. Gly ». ^ Leu He Glu Leu Hjt He 

u . ii. Giy i- - if Rla Ile Rla LM "so Rla Tyt 

Ivt Z v.. Ar, « «= Ala Ala Ala Ala Lea Ala Glu He 

: : 5 

T1 _ Glv FhP Glu Gin Ala He Asn Glu Gly Lys Thr 
. Gly Lys H-^ Gly tnt oiu 

M Tlr Ser Thr Asp Glu Gly Tyr II. Gly He Thr Asp S.r 

' 7 0 ' 3 

: Tyc cys Asp val Asp Leu Asp Thr Ala Ala Asp Gly His He 

r,,o Pb e t\ c d Glv Lvs Thr 
* 7 h r Ala Lys Gly Gly Asn Ala „li . ^ 

130 IU " 

r -,„ Tr . n S£ , r cys Ala Ser Thr 
;: : ,eu Asr. Arg Thr Ala Asp ,ly Glu T.p S.r ^ 

115 1 ' :0 

-:p Ala Lys Tyr Lys Pro Gly Lys Cys Ser 

141 
5S 1 
PPT 

Taulobacter crescentus 

!r 4 IVS P he val Thr Acq The Leu Lys Asp Glu Get Gly Ala Thr 

ye Glu Tyr Hy Leu He Val A ; a Leu He Ala Val val He Val 

:,;e val m Thr Leu Gly Thr Asa Lea Ara Thr Ala The Thr Lys 
35 4L 



;Ly Ala Ala Val Ser Thr Ala Ala Gly Thr 



Escherichia 
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kia Ala Pro Thr ILe Pro Gin 
Met Ala Val Val Ser Phe Gly val .s.. rti 15 

«; ««, ^ - «,« - « «v — - „, n . P » «, 

se, lie Set oH Ly. ser Ala Asp Gin Ser II. «P Phe Gly =1, * 

, r!„ Ala Gle Gly Val Ser Lys Pro Met Asp L-au 
Se: Ly? Ser Phe Leu Glu Ala a, e f s , 

M . X--. Glu Leu V.1 Asa Cys Asp He Thr Ale Phe Ly, Gly Gly Asn 

g- "7 0 

Gly A! i Gin Lys Uy Thr Val Lys Leu Ala Phe Thr 31y Pre Ue Val 



Gly Pre ser Asp Glu Lee Asp Thr Asn Gly Gly Thr Gly Tar Ala 

~" " 100 LJO 

1U -el Glu Gly Ala Gly Lys Asa val Val Phe Asp Gly Ser Gla 



100 

Thr Leu Lys A ,p Gly Glu Asn Val Leu His Tyr Thr 



G - !V R ,p Ala Asn Thr Leu Lys ^ y - ^ 

i:-.o 



— - ia Ma Val Thr Glu Gly 
... ...... - - Ljj-y "^a "a- a ! ccs 

150 

A:a Val Ala Asa Ph. Asn Leu Thr Tyr Sin 



A. 3 Val Val Lys Lys Ser Ser Ala Val Gly Ala _ - . 



t ne Ser Ala Val Ala a,n r,. - 
165 



■ Jl- ■ P"-i 

, .;13 ■ Escherichia coll 

val ser Phe Gly Val Asa Ala Ala Pro Thr lie Pre Gla 
- 1; ey= val Thr Phe Asn Gly Thr Val val Asp Ala Pro Cys 

, et UP ser Gin Lys Ser Ala Asp Gin Ser Ue ASP Phe Gly Gin Lea 
ser Lys Z Phe Lea Gla Ala Gly Gly V.l Ser Lys Pro Met As P Lee 
SSE Ue Gle Lea Val Asa Gys Asp He Thr Ala Phe Lys Gly Gly Asn 
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«y m Al. A3, «« L.U Lys *p «, «~ »" ^ ™ 

M . •„! Lys Lys Ser ser Ala val Gly Ala M. Val Thr Giu Gly 



150 



Ala F,, Ser Ala Val Ala Asn Fhe Asn Leu Thr Tyr Gin 



165 



•• - - . l;:-- :herichla coli 

Va:. Sec Ph. Gly val Asn Ala Ala Pro Thr Thr Pro Gin 

.V, Gly Ar 3 val Thr Pha Asn G_y Thr val Val Asp Ala Pro Cys 
2 3 

~- r Ser Gin Lys Ser Ala Asp Gin Ser He Asp Phe Gly Gin Leu 

: . 5 " 40 

s ,r Phe Leu Ala Asn Asp Gly Gin Ser Lys Pro Met Asn Leu 

- £5 Oo 

„ ^ ti, Th- Ala Phe Lys Asn Gly Asn 
-c I •"' 3 --u Leu Val Asn Cys Asp He Th_ h f' 1 - j a0 

g ' ' " 70 7 - 

^ c y v-1 Tvs Leu f-la Phe Thr Gly Pro Thr Val Ser 
A' i Lys Tnr G_y Ser Wl Lys ueu 9b 

8 5 y ~ 

^ - p-3 Pro Ser Glu Leu Ala Thr Asn Gly Gly Pro Gly Thr Ala He 
130 " C5 
Cln Ala Ala Gly Lys Asn Val Pro Phe Asp Gly Thr Glu Gly 



115 

, Asn Leu Leu Lys Asp Gly Asp Asn Val Leu H:_s Tyr Thr Thr 
135 ~ 4J 



- r -l" "al AH Thr Phe Asn Leu Ser Tyr Gin 
.-■■r oly veil « ~ 17Q 



I r 14 5 

II 6 53 
dka 

; l? Escheri shia coxi 



ciactcgacgc 
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t 4ttaaq ccaacaaata aactqaaaaa 120 
at.aaac.atct ataaataaag ataacaaata yad- - . ^ 

rtrtatqaqt caaaatqgcc ccaatgtttc .at<- 
gtttgtccgc gatgcttt.c ctctatgag ^ .. , h 24 0 

., T . nma:; ; aac aaagtgtaca Jo a -- a -- 

ggaaartgtg cagtgttgge agt.aa.et.. „ . ? ^ 

r .t.aaaataq trttttqaaa ggaaagcagc. atg aaa ,a.r — 
ccatgtcgat ctag^aatag - - i Met Lys He ir -; 

1 

. „ Q -~, c-c agt tct acq acg get 34 3 

ss -,r a ;s -s & s s & ^ ~ - ~ s « - T - A1 " 

t aca a ~t gat cca ;ge t=t gtt ga-. caa 4 39 

gaa ctt gtt aa, gc : get g - ^ ^ } { a 3ly Ser val As. L-ln 

Giu Val Val Asn Ala Ala '-^ A c. - 5Q 

4 0 

, ,. a .- a tog ctg gca cag gaa gga 487 

acc gtt cag tta gga caa g.t ^ ^ ^ A - g Gln : . lu Gxy 

Ttr Val Gin Leu a,y Ai J 65 

55 * gat 535 

gca acc agt tct g =t gtc ggt ttc aac ate cag ctg aat gat ^ ga 
Ala Thr Eer Ser A .a Jal Fh<- Asn i- ^ 65 

^ act qtt gec ttt tea ggt acg gcg ate -d. 
ace aat gtt g.a t :t aaa q, get t £ Jhe Leu ., ly Tt. r A : a ... 
Thr A sr: Val Aea S« x-ys Axa Ai= j5 x , (J 

- K ^ S KS E £ - SI 2 SS sf r iS IS S If; 631 

105 11 ■ 

Ser Ala Thi- Asn 'al a- : . ^i " - 130 

120 

, ttt- act tea aaa aca acc etg aat aac 

ctg acg ctg gat ggt g r J tt. a^ ^ Giu Th Thr Leu Asn Asn 

l!t. £1 IS S2 ^ S 52 SS S3 & i ss " § 

S- P.? Gly VCi S - All & IS ™ £ £ i ^ 

i: -aa taa c;tacctagg tecayggacg etca 
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.la He Val Val Leu Sor Ala Leu Ser Leu 
lU Ma Ma Ala Thr Thr Val Asr. Gly Gly Thr 



ir Thr Ma Le 

20 , „ i a'in Ala Ala Cys Ala Val Asp Ala 

he Lys Gly Glu Val Val A,n Ala Ai ^ 

?5 n J ° T in rlv Gin Val Arg Thr Ala Ser 

M Asp 3ln Thr Val Gin Leu Gly Cm ^ 

- nG1 u Gly Ala Thr Ser Ser Ma Val Gly Phe Asn He Gin 
~ ^ Asp Thr Asn Val Ala Ser Lys Ala Ala Val Ala Phe 



^Ma Al Asp Ala Gly His Thr Asn val Leu Ma Leu Gin 
1 A 1 a Gly Ala Thr Asn Val Gly Val Gin He Leu Asp 

115 nu r ft, ;. SD Gly Ala Thr Phe Ser Ser Giu 

■ Tv Ala Ala Leu .hr Lea -sp ^/ ^ 

■ ..Jo Asn «„ civ «.r «» ™ n. »f ~ G1 " Ma AE9 l'£ 

s ThI «y Ala Ma rhr Pro 31y Al. Ma «„ Ma Asp Ala Thr 

1 b5 

.? Val Gin Tyr Gin 



11 

f-r.T 

Artificial Sequence 
'/LAG peptide 

L y 4 Gly Asp Tyr Lys Asp Asr As P Asp Lys 



pr imer 

xttataaa g 



• 14 3 

i-ittca ccgacattca c 



149 

Artificial Sequence 



primer 
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; gtatq gtgaggtgaq gaa.gct 



: i.if icial Sequen 



tcctc acctcaccat actgcac 



if icial Sequence 



aag tgagggaaga aatgtgaaac 



ificial Sequence 



:.jr::caa gcttctaaac aacagtagtc 



tccggaagcg ttgatag 



Artificial Sequence 



;,.,t:ac atttcttccc tcacttttgg aag 



281 

F RT . . 

Saccharorryces cerevisiae 

■pr Glu Tvr Gin Pro Ser ueu 



;er Pre leu Asp Giy ser 
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., , r \r, r, an He Pho Asp Lys Pho 

Thr Ser Thr Ala Lys fro Mel vox - - 4 

,1. Lys 2 <u« si- "p »« «*• Gi " I!! Thr " 3 " 

Leu alp Phe W Phe Ala Leu Pro Gin Thr Ale T,:: Al. Pre M p Ala 
Lys Thr val Leu Pro U* Pro Gin Leo Asp. Asp Al , V.l Val Glu Ser 
Phe Ph, ser ser Ser Thr Asp Ser Thr Pr:> Mer Phe «. Tyr Gin Ash 
Leu «U ASP ser Lye Glu Tro Thr Ser Lee Phe Arp Ash Asp He 

Pre Val Thr Thr Ae P Asp Val Ser Lee A! a Asp Lys Ala He Glu Ser 
Lhr oil Glu Val Ser Lee Val Pre Ser Ash Leu Glu Val Ser Thr Thr 
"I P ,e Lee Pro T».r P- > Val Tee Glu Asp ; Ala Lys Lau Thr Gin Thr 

c- - v.i LVh Lys Ser His His Val 

Ml Tys val „vs T'/s Pr:. ash Ser ... - l,» 

Gly Lys Asp Asp Glu Ser Arg Lou Asp ,L.s Lea Gly ''al Val Ala Tyr 

n= ->,, leu Per Pro He Val Fro Glu Ser 
As,, leg lys Gin At, S«r U« " :20 

s „ Hp Pro Ala Ala lee Lys Are, Ala A,:, Ash Thr Glu Ala Ala Are 



Z, ser Arg Ala Apg lys Lee Pin Are, Pet Lys 31n Lee Glu Asp Lys 
Tll Glu Glu leu Lee ser Lys Ash Tyr Has Leu Glu Ash ale Val Ala 

230 



2 60 

T. e ., Val Glv Glu Arq 



n -< - F..sch<;richia coli 



-70- 



Lc i 



v,l Asp Gin Thr Val Gin Leu Gly Gin Val Arg Thr Ma Ser 

Pln Glu Gly Ala Thr Ser Ser Ala Val Gly Phe Asa He Gin 

7 0 ' J 

A30 =ya Asp Thr Asn val Ala Ser Lya Ala Ala Val Ala Phe 
35 yu 
. Tnr Ala lie Asp Ala Gly His Thr Asn Val Leu Ala Leu Gin 
103 1Ub 
S,-r S.-r Ma Ala Gly Ser Ala Thr Asn Val Gly Val Gin He Leu Asp 

A r 3 ?; r il Ala Ala Leu Thr Leu Asp Glv Ala Thr Phe Ser Ser Glu 

T , r Thr Leu Asn Asn Gly Thr Asn Thr He Pro Phe Gin Ala Arg Tyr 

145 150 

E V> Ala Gly Ala Ala Thr Pro Gly Ala Ala Asn Ala Asp Ala Thr Phe 

165 - /U 

I "s Val Gin Tyr Gin 
160 



1 1 ■ DI!A 

Kepatiti 



• CDS 

■ . . (447) 



' 4 ' J ' J ' lbD , ^t- a -- aaa ttt gga act act gtg gag tta etc 43 

at 7 qac att car cct tat a gaa ttt gg Giu Leu Leu 

■"e- Asp He Aso Fro Tyr Lys Ha Phe bly 15 
• , 5 10 

.... ... =ct t , c , t a cga gat ctt eta gat 9o 

;g; £ 9< 1 j^o Ser Asp Phe Phe Pro ser '/a- Arg Asp Leu Leu 
2!) 

~tn tat c-r qat gec tta gag tct cct gag cat tgt 144 
S lit Ala Ala Leu! Tyr Arg Asp La Leu Hu Ser Pre Glu His Cys 



. t |- tgo aaa gac 

cct cac cat act gca etc agg caa gc* «^ r,; T " p H Asp 

"vj His His Thr Ala Leu Arg Gin Ala He Lea _y- t- 



192 



cat act aat tta caa gat cca 
Gly Thr Asn Le 

gtc aac act aat 



- « a ?H ^ 1% £? Thr Asn Leu 6iu Asc Pre Ala 

eu Met Thr Leu A^<a -hr x.p v — , so 



„ 3 - ~ - = - r a g - c a g t tat gtc aac a c aa. ^ 7- _ . _ ; 

Ser Arg Asp Le. Val Val Ser uyr 
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^ t: jq tt^ cac ar. tct to,t etc . t y , 

/ T ^ w H- His He Ser Cys Leu Ihr r< l 1 
Ph- A::j -xn jej Leu rrp 1Q5 110 

si: h & 2* s £ S3 e - s s; u s a ^ s 381 

115 120 
c,, ,:a 3 c: tat aga oca oca aat gec =ct ate eta t,a acg etc cc, 
Er o ; to Ala Tyr Arg Pro Pro Asn Ala Pro II- Leu 

i:o 1 -" 5 



447 



cag act act gtt gtt 
Glu Thr T'nr Val Val 



• ■ :49 
. frt 

; ; i; : . ■ Hepatitis B 

M^f Asp'xie Asp Pro Tyr Lys Glu Phe Gly Axa Thr Val Glu 

Eh , LeU Pro Ser Asp Ehe Phe Pro Ser Val Arg Asp Leu 
2 J 20 
T::e Ala Ala Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu 

Ser Pro His Hxs Thr Ala Leu Arg Gin Ala He Leu Cys Trp 

wot: Thr Leu Ala Thr Trp Val Gly Thr Asn Leu Glu Asp 



Leu Leu 

15 

Leu Asp 
His Cys 
Gly Asp 



Pro Ala 
80 



A-g Asp Leu Val Val Ser Tyr 
3 5 



Asn Thr Asn Val Gly L 



. Trp Phe His lie Ser Cys Leu Thr Phe 



95 

ly Arg 



Uo "nr Val Leu Glu Tyr Lea Val Ser Phe Gly Val Trp He 

115 120 
Pe: , Ero Ala Tyr Arg Pro Pro Asn Ala Pre He Leu Ser Thr 

130 1 ~ 5 
Glu Inr Thr Val Val 



Leu Pro 



PRT 

Hepati t 



Met Asp H e A: 
1 

Ser Pri- : Leu P 



r .,. phe Gly A ia Th" 7a 1 Glu Leu Leu 
Tyr L,y~- n 15 

. Asp phe Fhe Pro Ser Vai Arg Asp Leu Leu Asp 

Thr Ala Ala Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys 

35 41 

. r 1a rip Leu Cys Trp Gly Asp 
ser P „ His Hxs Thr Ala Leu Arg Gxn Ala ^ 



Leu Met Thr Leu Ala Thr Trp 



Val Gly Thr Asn Leu Zln Asp Gly Gly 



65 



7 0 



75 



Gly U* Ar, Asp L,u V.! val *.r Tyr Val Asu Thr Asn val 

B .,.U» Ly." Ph"5 Arg 01=- -Trp ft. His He Ser Cy. «» Thr 

LOO iLJ 
P„ Ar, *» Thr val L« JlJ Tyr leu Val Ser Ph. Sly val Trp 

». An Thr Pro Pre ,1a Tyr Ar 9 Pro Pre Asa Ala Pre lie leu Ser 

130 - Jb 
Thr i,eu Pro Glu Thr Thr Val Val 

■ :.io i5° 

■ :_i: • 13: 

"1? ■ PRT 
.;" : ;13 • Ba rterlophage Q Beta 

il!V& «» Thr val Ihr leu Gly Asa He Gly Lys Asp Gly Lys 



Tin Thr Leu Val Leu Asn Pre Arg 



Glv Val Asn Pro Thr Asn Gly Val 



r - Al - riv Ale 7a". Pro Ala Leu Glu Lys Arg Val 

Ala Ser leu Ser G^n Ala bl\ arc ^ 



Gin Pro Ser Arg Asn Arg 

5 5 



Thr Val Ser 7a: 

;1 , L Lys :le Glu AS,, Pre Thr Ala cys Thr Ala As„ Sly Ser Gys 
l" St Pre ser Vai Thr Ar, Glu Ala Tyr Ala Aap Val Thr Phe S f Ph 



Thr Gin Tyr Ser 



Thr Aso Glu Glu Arg Ala Phe Val Arg Thr Glu Le 
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Bacteriophage B 1 ' 

M.'a., ft» P'ne Thr Gin Phe Val Leu val Asn As P Giy Gly Thr Gly 
1 5 10 

M , v.l Thr val Ala Pro Ser Asa Phe Ala Asn Gly val Ala Glu Trp 

2 0 b 
m ser Ser Asn Ser Arg Ser Gin Ma Tyr Lys Va_ Thr Cys Ser Val 

hi y Gin Ser Ser Ala Gin Asn Ar 3 Lys Tyr Tnr lie Lys Val Glu Val 

L-'s vai Ala Thr Gin Thr Val Giy Gly Val Glu Leu Pro Val Ala 

■' 70 /b 

«. Tcp A, 3 Ser Tyr Lea Asn Met Glu Leu Thr II. *. »• J* «• 

T e- Asn Sea Asp Cys Glu Leu lie val Lys Ala Met Gin Gly Leu Leu 

100 ij: > 

Lvs ASP Gly Asn Pro He Pro Ser Ala He Ala Ala Asn Ser Gly He 
115 x - u 



. - Bacteriophage fr 
..400 > 161 

Ala Ser Asn Phe Glu Glu Phe Val Leu Val Asp Asn Gly Gly Thr 

1 5 

,ly A,p val Lys vai Ala Pro Ser Asn Phe Ala Asn My Vai Ala Gi, 

20 " J 

Trf ue Ser Ser Asn Ser Ar 5 Sea Gin Ala Tyr Lys val Tar Cys Ser 

Vill Srg Glu ser Ser Ala Asn Asa Ar, Lys Tyr Thr val lys Val Glu 

50 55 
v-1 Pro Lys Val Ala Thr Gin Val Gin Gly Gly Vai Glu Leer Pro Vai 

a,, £ . a Tn , Ara Ser Tyr Met Asn Met Glu Leu Thr lie Pro Val Phe 
3 5 

*i» Thr Asn Asd Asn Cys Ala Leu He Val Lys Ara Leu eain .ij 
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Ala II 



■ : • I3«i 

■ • PR-" 

Bacteriophage GA 
•:4'. 162 



, 13 Thr Leu Ar g Ser Ph, Val Leu Val Asp Asn Gly Gly Thr Gly 
L, val Thr V ? l Val Pro Val Ser Asn Ma Asn Gly Val Ala Glu Tr P 
Le . S « Asn Asn Ser Ar g Ser Jl„ Ala Tyr Ar, Val Thr Ala Ser Tyr 
A,, Ala Ser Gly Ala Asp Lys Arg Lys Tyr A! a lie Lys Leu Glu Val 
•„.. -„ s - 1P Val Thr Gin Val Val Asn Gly Val Glu Leu Pro Sly Ser 
Z, Trp Lys Ala Tyr Ala Ser lie Asp Leu Thr He Pro lie Phe Ala 
A , 3 T,r Asp Asp Val Thr Val He Ser Lys Ser Leu Ala Gly Leu Phe 
Lys Val Gly Z Pro He Ala Glu Ala He Ser Ser Gin Ser Gly Phe 



115 



;:o:- -63 
_:ii 132 



. 3act eriophage SP 
1 JO • 163 



Ala Lys Leu Asn Gin Val Thr Leu Ser Lys He Gly Lys 



Asn Gi 



Thr Leu Thr Leu Th: 



Pro Arg Gly Val Asn Pro Thr Asn Gly 



a1 „ Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 

, ~ 40 

. . „ n qpr a*-., p S v. Ara Lys Asn ?he Lys 

Thr val Ser Va± A-a ber A. j - _ ; 
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0 5 

Asr pro =« «.l Thr At, S« Ala Phe Ala Asp Val Thr M» *« Ph<i 

TP:: ,er T V , Ser Thr Asp Glu Gla Jt, Ala Lea He Ar g Thr Clu Leu 

„. ,:. Leu L Ala Asp Pre Leu He Val Asp Ala lie Asp Asa Lea 

115 120 
Asn : ro Ala Tyr 

: so 

. ; 1 ' : ■ I € 4 
• 130 
■ ■ : ; ?ft 

:- - 3&cte: iophage MS 2 
.-4h-: ■ 164 

Ala Sep P.sn Phe Tap Gin Phe Val Lea Val Asp As„ Gly Gly «« 

1., asp val Thr Val Ala Pro 3er Asa Phe Ala Asa Gly Val Ala Glu 

a E .- Ue Sep sir Asa Per Ar, Ser Lin Ala Tyr Lys -1 Thr Cys Ser 
' • 35 40 

A,, Gin ser ser Ala Sin Asa Ar g Lys Tyr Thr He Lys Val Glu 



5C 



Prs Tys val Ala Thr cm Thr val OXy G|y Val Gla Lea Pre Val 
I- , Ala Trp Ar g Per Tyr Lea Asn «t Gla Lea Thr He Pre II. Phe 
Asa Ser Hp Sys Gla Lea II. Val Lys Ala Met Gin Gly Lea 
IV Asn Pro lie Pro Ser Ala He Ala Ala Asn Ser Gly 



a:-.; T:.r 

10D 



lie- Tyr 

1 30 



val Thr 



Val 
65 
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. , A , a v a i Pro Ma Leu Glu Lys Arg 

Val Ma Ala Leu Ser Oiu Axa j.j ^ 45 

Sc . r val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 
5 5 °° 
n val Lys He Gin Asn P» Thr Ser Cys Thr Ala Ser Gly Thr 
70 ,:) 
, ;.,p Pro S.r val Thr Ar 9 Ser Ala Tyr Ser Asp val Tnr Ph. S« 

PV , - hr Gin Tyr ser Tnr Val Glu jg Ar„ Ma Leu Val Ar, T h r Glu 

t . a , lB All Leu Leu Ala Asp Pro Met Leu Val Asn Ala lie ASP Asn 
115 1 " 3 

I.,u Asn Pro Ala Tyr 
130 

.LKO 166 

sin- 135 

s 111 - PRT 

- 215 - Bacteriophage MXl 

£ ! \-J%s leu Gin Ala lie Thr Leu SJ, Gly lie Gly Lys Asn Gly 

Lp va: Tar Leu Asn Leu Asn Pre Ar g Gly Val Asn Pro Thr Asn Gly 

val Ala Ala 'L ser Glu Ala Gly Ala val Pro Ala Leu Glu Lys Ar, 

35 40 
val y h r lie Ser Val Ser Gin Pro Ser Ar g Asn Arc, Lys Asn Tyr Lys 

Gin val Lvs lie Gin Asn Pro Thr Ser Cy. Thr Ala Ser Gly Thr 

A , p Pro Ser Val Thr Arg Ser Ala Tyr Ala Asp Val Thr Eh, Ser 

P,, ::, Sir. Tyr Ser Thr Asp Glu Glu Arg Ala Leu Val Arg Thr G.. u 



a1; , SD Pro Met Leu lie Asp Ala He Asp »n 

L ,. u Lvs Ala Leu Leu Aid asp Pic ner. 
115 i " L 

I.eu Asn Pre Ala Tyr 



„- rt r--,., tip Glv Lys Ala Giy 
Met Ala Lys Leu Asn Lys Vai iM L-eu ^ , lf) 

Thr to. Thr Pre Arq GLy Vai Asn Pro Thr htm Giy 

Asn Gin Thr Leu Phr - - iv 

2 0 

V.1 >U. Mr S,r .10 Ma «y Ma vai P C = «• ^ " 3 

val xhr Va! se, Va! Ma 31. Pro S« - "»« ^ 

50 b ° , „ 

-kv 7, i a r-'s m hr Lys Asp Ala e^ s 
Val Glr. He Lys Leu Gin Asn Pr, A hr Ala ^s . 8£| 

" ' _ rl .. ?e r Asp Val Thr Leu Ser Phe 

Asp> Pro Ser Val Thr Arg Se- Gl> . _ , 5 

Tht 3. 5 1 - --?r a LauILefir9 »° ;lu wo 

W . -a W u ill ,V3 « »P ™ ^ -X »P - & 

115 i " J 



Ser Pre Giy 3lY Glv 
] 4 0 

Asn Va. Lys Pro Pro 



Asn Pro Ala Tyr Trp Ala Ala Leu Leu Ala Ala 

130 

Asn A,, Pro Tyr Pro Giy Val Pro Asp Ser Pre 
145 

r r . ro p h - Ala Cys Tyr Arg Ar? *xy 
Giy Giy Thr Giy Thr Tyr Arg C ,o \% ' ^ 175 

Glu Leu He Thr Glu Ala Lys As P Giy Ala Cys Ala Leu Tyr Ala 
160 

n e nv -vr Ala Leu Giu Asp- phe Leu 
Glv Ser Glu Ala Leu Val Glu ^ " 205 



Giy Asn Glu Pno Trp Arg Asn Irp Asp Giy Arg Le 



er Lys Tyr Asp 



Ile Ihr MJ «, C «V «n Giy Tyr « L.u «P 



Ala ser V,i K«t .jlr. S« Asp Gl'J Tyr «i - - - 2iS 

2 4 

-i -rr Ph. ?sp Ser Pro Arg Tyr Tyr 

Val Val Lys Met Sin Pro Pro ,ly ; Asp ..70 
2<f0 

- *„ n L.-a ^ia Glu -'al Thr Ala 

Leu His L .eu Met Asp Giy He Tyr va. nS V LoU A, ^ 

„ n M . „o r le G2y Phe Trp Thr Asp Ser Lys Ser 

Tvr Arc Ser Tyr Giy tie l /a. ■> , 0£ 
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Ap is 
163 



5: 

Lys Phe 



L-;U Glu 



Leu His 
115 



meliif era 

Pro Giy Thr Leu Trp Cys 
5 

Glu Leu Giy Arg Phe Lys 
20 25 

- M-=t Cys Pro Asp Val Met 
4 0 

c Asp. Thr Ala Ser His Thr 

Tyr Asp Cys Leu Lys Asn 

7 0 

Giy Lys Met Tyr Phe Asn 
85 

His Pro Val Thr Giy Cys 
1C0 105 
T ,-r Thr Val Asp Lys Ser 

mo 



Lys Ser Ser 



His Thr Asp Ala Cys Cys Arg 

30 

Ser Ala Giy Glu Ser Lys His 

4 5 

Arg Leu Ser Sys Asp Cys Asp 
60 

Ser Ala Asp Thr He Ser Ser 

75 80 
Leu lie Asp Thr Lys Cys Tyr 
90 9E 
Giy Glu Arg Thr Glu Giy Arg 

Lys Pro Lys Val Tyr Gin Trp 



Asp Leu 
: 30 



Arg Lys Tyr 



10:- 169 

111 • 129 

:12 • PPT 

212 Apis 

4 00 • 169 
le He Tyr 



f cc , Giy Thr Leu 1 rp Cys 



His Asp net Cys Pro Asn Val Met 
35 40 
- Leu Thr Asp Thr Ala Ser Arg Leu 



Leu He Asn Thr Ly 



Glv His Giy Asn Lys Ser Ser 

10 lb 

u ,„ T ,w n sr) Ala Cvs Cys Arg 

Ser Ala Giy Glu Ser Lys His 

45 

Ser Cvs Asn Asp Asr. Asp Leu 
6C 

Ser ser Tyr Phe Val Giy Lys 
7 5 

Cys Tyr Lys Leu Glu His Pro 

9 0 ^ 

Giy Arg Cys Leu His Tyr Thr 
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Val Asp Lys 



21V- 17 0 

■■ i ';. Aprs dorsat.a 



- ,., Trp Cys Gly His Gly Asn Val Ser 



i«V Ero Gly Thr Leu Trp Cys Gly ' 
L ? , Asp Gl» »» Sly Are, Ph. jy. Hrs Thr ASP Per Cys cy. «, 
S ., Ki-AS, l cy. pro Asp S« Ala Gly Glu - Lys His 

::v ,. ; yL A3= T,, Ala s.r Bi. Thr Ar.Leu Se, Cys Asp, Cys Asp 
^ Z Ph, Tyr asp cys Leu Lys As„ ser S« Asp Thr XI, S.r ... 

.. .„ '»„ Pso Thr Lys Cys Tyr 

T . ; , fh e val Gly Glu Met Tyr Pee „.n -le - . ?5 

,.,u «. K13 Pro val Thr Gly Cys Gly lys Are, Thr Glu Gly Ar, 

c ... Leu Asa Tyr Thr val Asp Lys Ser Lys Pro Lys Pal Tyr 3 1„ Tr P 
HE 

P... r..sp Leu Arg Lys Tyr 

: 30 



:.1C: 171 

:u 134 

■12 . ?F.T 

- i nx i s cerana 

ri^Ue'Tyr Pre Gly Thr Leu Trp Cys Gly His Gly Asn Val Ser Ser 
ProAsn G ; u LuGly Ar g Lys His Thr Asp Ala Cys Cy, Arg 

' „™ ac D va- Met Ser A] a Gly Glu Ser Lys His 

Tru His Asp Met Cys Pro Asp ^ 45 



:ly Leu 
5 0 



Thr Asn Thr Ala Ser His Thr Arg Leu Ser Cys Asp Cys Asp 

„, , T ,.-=, Tic- Ser Ser 

Ehe Tyr Asp Cys Leu Lys Asn Ser Gry - 8Q 

-p. -ra-- ::e Asc Thr Lys Cys Tyr 



1 r -.„ n rq Thr Glu Gly Arg 
-, u ;iu His Pro Val Thr Gly <-ys J — '* ^ } , - } 

103 

„ - .., s S p- Lys Pro Lys Val Tyr Gin Trp 

;.eu Arg Tyr T.nr /al Ao P ^ys b_ . 

Asp Leu Arg Lys Tyr 
13C 



; 13 1 

• ■ ?RT 

■■ • boribus pennsylvaiucjs 

: - fv T hr «. Trpcv. «y - Asaiu *ia *.» 

„ „. ? L« Lu 01, Lea Trp g. «u T« -P - ^ 

; „ i3 asp 1 c,s p,: asp n, ,u - - J? s « WS " iS 

:• 5 

R Cvs Glu Cys Asp 
V L*a Thr Pro Ala Asp Tyr T„r Arg .ee As.. Cy 

/l PK. Are, Hi, Cy/^ His ASP Ser 01, As ? Al, val Ser Ale 
. Pr, val CI, Ar 3 1 T»r - « »• «» *» |T ^ 

,, LOU ASP Tyr Pro II, val Lys Cys Lys Val Lys Ser Thr He Lea 
cy . 31U Tvr ,1a Phe Asp Thr Asa Ala Pre Gin Lys Tyr 

In Trp Ehe Asc Val Leu Ser Tyr 



•HO: 1^3 
. 142 
• 'I? ??-T 
_13 Heloderma suspectum 

, 4 i° : Ala 17 pha Ue Her Pre ,ly Tar Lea Trp Cys Gly Ma SI, «n Aia 



.la Ser Asp 



■ ser Gin Leu 



, A?p Kis Asp Kis Cys Ser Asp 



iu Lys Asp Thr Asp Mel Cy 



Val Ser His Cys Asc 



cy, -VP - - ^ V Se ' t,et » ** » 

L ,,P Leu V.1 S1V «t The TV, Phe Tjr val Leu Lya Ue S f C y s 
P ,e =U leu Uu Gly 01. "V Cyf ™ ™ "» ft 

G „ ,„ Thr i S.< n. II. M.t Pre Vai ,1a Lys Leu V.l See A!a 

115 iiU 
w . f „Ty. G.n AlaGLn Thr 3!» See GlyC-lu Gly 



: 3 :i 



l _ -'4 
143 

PRT 

He 1 oder ma suspectum 



•i^SJ. U. ».t eee Gly The Leu T f Cy, Sly ,1a Sly Asn Ala 

L see Ase Tye See Gin leu Sly Glu W Asp ~ MP Mel Cys 

;- y , At , Asp His AS E Hi. Cys Glu As„ Tee ,1. See Ala leu Cle Tye 
35 4U 

n . c Thr I 'e Ser His Cys Asp 

His Gly Met Aroj Asn Tyr Tyr Pr,, .er Fnr I. 

.... ;.l p As n Gin Phe Arg Ser Cys Leu Met Lys Leu Lys Asp Gly Thr 

L Asp Tye val Sly Sin The Tye Phe Asn Tel leu lys U. Pro Sys 

r _ », sea Slu 1 Sly Slu Gly Cys Sal Asp Trp Asn Pha Irp leu 

100 xUb 
G : :y» Thr Giu Ser Lys lie Met Pro Val Ala Lys Leu Vai our — 

115 i " U 
; , ;aEt: , Ty£ Tin Ala Gin Ala Glu The Gin lee Sly Glu Gly «g 



Cy3 Ar j Asp His Asp 



Cys Glu A s n Trp 



Ser Ala 



His Gly Met Arg 



Pre :?er Thr H 



His Cys Asp 



Cys Asp As: 



Phe Arg Ser 



Leu Met Ly: 



Leu Lys Asp Gly 



, Tyr Val Gly 



Phe Asn Val Leu 



Lys He Fro 



P:v; Au Leu 



Glu Glu Gly Glu Gly Cys 



Val Asp Tip 



Phe Trp Leu 



; Thr Glu Ser Lys 



Fro Tyr Gin Ala Gin Ala 
13C 



Thr Gin Ser Gly 



IgE heavy chain 



l/et Asp Trp Thr Trp He 

5 

His Ser Sin Thr Gin Leu 



h- Leu Val Ala 
10 



Ala Ala Thr Arg Val 



er Gly Ala Glu Val Arg 



Glv Ala Ser Val Arg 



Val Ser Cys Ly 



Ala Ser Gly Tyr 



vr He His Trp He Arg 



i Ala Pre Gly His Sly 



Ser Gly Gly Thr 



. Tvr Ala Pro 



Phe Gin Gly Arg 



Met Asp Le 



Val Thr Met Th 



Arg Asp Ala Ser 



100 



Arg 



, Arg Ser Asp Asp 



.sp Ser Ala Val Phe 



Ala Lys Ser Asp 



Pro Phe Trp 



lS r. Tvi Tyr Asn Phe Asp 



125 



Val Thr Val 



Ser Ala Ser 



Leu Gly Cys Leu 
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Ala Thr Gly Tyr 



Ser Lea Asn 



Ser Gly H:.s 



i Thr He Ser 



. Ala Thr Thr L-:.:u 
205 

i Thr Val Ser G.y 



,. s Gin Met Fhe Thr 



I val Ala His Tnr Pro 



.rg Asp Phe Thr 



Trp VaL A£ 



Pro Thr Val Ly 



Fro Pr : Thr 1 : 



He Leu Gin Ser 



3ys Asp 



:;ly Gly His 



Gys Leu 



Val Ser Gly 



He Thr Trp 



Glu Asp Gly 



31n Glu Gl'i 



Glr: Val Met Asp 



Glu Leu Ala Sei 



■ T rr Leu Ser Asp 



31n val Thr Tyr Gin 
34C 

; Ala Asp Ser Asn Pre 



Th*' Phe Glu Asp 

3 50 

, vai ser Ala Tyr 



Pro Fhe Asp Leu 



Phe 11-2 Arg Lj 



• Ser Pr: 



Thr He Thr 



Val Asp Leu 



Ala Pr: Ser Lys 



G :y Thr Vai 



i Leu Thr 



Z rr- Ser Arc 



4 0 5 

, Asn Gly Thr Le 



Thr Val Thr Se 



r Thr Leu Pro 



Gly Thr Arg Asp 



Trp He Glu Gly Glu Thr Tyr Gin C 



Cys Arg Val 



iiis Fro His Leu 



i Arg 



hr Lys Thr Ser 



31 u Asp He Se 

500 



Ala Arg His 



-84- 

Val Gin Trp Leu 



hsn clu Val Gin Leu 
Lys Thr Lys Gly Set 
Ala Glu Trp Glu 



Phe He Cys Arg 

550 



Ala Val His Glu Ala Ala Ser Pro 



Thr Val Gin Arg 

5 65 



Ala Val Ser Val 



Asn Pro Gly Lys 



I- FT 

1 gE Peptides 

L78 Thr Trp Ser Arg Ala Ser Gly 

., Gly Val Asn Leu inr ^ 



PR"' 

IgE Mimotype 



17 9 



His Arg Gly Tyr Trp Val 



-. . iq£ Mimotype 

• ; :, n HL Arg Gly Tyr Trp Val 



Arc Ser Arg ber 
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jE Mimotype 



• eu Pro Trp Ser Arg Ala Ser Gly 



134 

IgE Mimotype 
/lL Thr Tr P Ser Phe Gly Leu Glu 



■ E'F.T 

. igE Mimotype 

../So Pro Trp Ser Phe Gly Leu Glu 



PR'T 



r V l% Pro Trp Ser Phe Gly Leu Glu 



• ; IgE Mimotype 

tr-.'.ys 1 ^ Pro Trp Arg Phe Tyr Gin Vai 



-86- 



,-->!- ■ PP.T 

.r. x '. ■ : it: Mirootype 



V : :r, V»r Ala Cys 3iyTyr Ar< 



q 



i3 Mimotype 

)al Ser Thr Leu Ser 




v ~o '-, , ;.jE Mimotype 
itl'^'lsp Ser Arg Tyr Trp 



PBT 

'-■ - , :gE Mimotype 
-f^'f^Ala His Ser Leu Gly 



L32 

7 



PP.T 



IqE Mimotype 
2-ly Met Gin Gly Arg 



193 
PRT 

IgE Mimotype 




-87- 



<• -.y-*-. : gE Mimotype 

no ASP cm ^ L - Ar g 



?F r : 

IqS Mimotype 



Oligonucleotide Primer 



oct t at.aataqaaa 



Oligonucleotide Prir.er 

ttgtcgacgt tatt^catta =,ccc«,t=.t tttg 3 



lie • 1^ 
:i: ■ 4020 



.... „ at qat aataatggtt 
, ,.«c, W t .C*««« ^ 3 

, t . c „„a «t,t,CC gaa^ccctat tt,«v.ttt 



60 
120 



att.caaa.a, — • - 

tct9 cc,=c w ^ — — • agtaa 7 

" 3 ,-,„r taaarctcaa cagcggtaag 

-aaq-atc agttqggtgc acgagtgggt tacatc, 

' ^-.raataa tgagcacttt taaagttctg 

--ttraqa gttttcgccc cgaagaacg. ^- - 

— — « — r!T-,« 

' ' __ a „^ aat taa=.tac tcaccagtca cagaaaagca ^'^^ 

rtat '" ua ay<a , , ca - 5a ;c2 tgagtaataa cactgcggcc 

: -atgacag taagagaa-- - ^ 3 ,- a - a acata 660 

: -ttacac tgacaacgat cggagga'--* ---^^ 



300 



420 
480 



60 0 




__ aqa ,,r taaataasgc catacca, 
tgatcgttgq q^« a ^ " ' ^ 7f() 

aggoaacaa cgttgcgcaa actattaact: 

,:ggcaa caaf.aatag actggatgg, ggcgaataaa 84 D 
„ rroa-tioct 3 gtttattq= tgat iaatct 5 
„^, r .vna: cact.t . - 3 - -J q,:h 

..«■•»>» ■«"■;::::: ; .„...,...... - 

""-"::::::;;::::::::::-;;»«..••"■"«• »•""'" "•; 

caoatcoctg agata j gt 1:4 

, ,~ t cat.t.r.taat ttaaaagaat ct.a<.g-3-3 

tcatatatac tttaaa-.. ;a , 

.._ t ,, t , 3 a-,a,:.atc ccf:aacgtg ac,f:tcq t ca,t,ag- 3 
a ,cc,r,,tg a,aa,t...t . ,^ t5 ctt , t ^ * ,, 3 ^aa,: — 

t , cf<rt ^ aaa.aaa.aa .= =*:.-*«. cc 93 c„ng 3 tt.j-.t^ ,J 

„.CC..Ct = «tt«c„» «»-«C ^ - 

..,. t f „-« : cao =tca i?i act c..«t.,c«. — 

c , c , c ,„ c ,, c „.,=,,« — 3, " !9 °" ' ; a .. rg , :Jt 

,. M ,,_ a? . ir ocar- qgt;<ggq:tq ^., !: -.g3^ 

— t; '^'-' 9 " c . q ,=,»ca=c, i.::- 

,ar,ctat;>g aaa:M< -»'■ 3 ' , t ,,. ta , .-ft 1 '-M 

— ::::::: rr.^;,^- - 

rr .. aaa ^acgc,agc aar: t cggc=i: -.t--tac«-. -n 

t?=W9 -' Ct " ^ct .c^cc ,a,,cg 3 gageag,gag 

a _ c;!CCt tt :,g, 3 agc - - , 4C . 

t:a. ? ,g.gcg an^P- ^gogee 

c= a-.tt:att aaigcagctg g~ 

aa-q-aatta atgtgagtta gct.r.a_. 

- ta - ; ::;::: :::::: r=x.:— - - 

atogt tgtcc.tg.-cg g-- - 



gacagg t',c:cca« ggaaagega" cagtga :cgc 
, t t , }g ,a<-.,=c aggctttaoa .:t,ta-- ,«t 



acc qttcacttta 



4j0 



' " _ a „.. a , IC aa = ca = t t.tgctgtcg gttttaaca, ..a,-^- - 



-8 l >- 

... inrac qqcqa 

.. r ,. rqa t 3 c.caatgttgc it'-.taoag- 
gd ' J " , f| .,. a . r t 3 cqggta icgo aacaa 

rnnatrata ccaacgttct ggotct gcag ag ,u .) - - 
9 99 "' . ^arqc tagatgjtge 3«c &t 

:q ia:ag aacgg:.itq^t y -3~ •- 



ggtgtg::ag 



cage :gc g 



tcaqaaacaa cccfjaataa . r - - 7qt tcagtat^aa 

-^rrr-na tact-taat gcgg 3'- 3-= 3 a c,:tt<.,- jy 
accggggccg ca Q - - c<- ,,gg , - ^ ^ . vrJ( . cctt ctgcgataaa 

. a ^ ac -c agqttcaqgg acgtcattac ggsca ?<j = = J'-'- * 

' ; a : a _ a , 3 a aattattt=t att.g^t.g ttg,™ 
aataacga:g " ~ ( , ar . ;l ., acc c , gc ,, )a aat atgcaat.ttc agggcgtcat 

ggccggaaat aaatggaat* c. a ,..,--, - ^ . at at<:gq gca 

„ ., t , rC cqh ttqaagccgg tgataaa.aa a-C..^, 
ta,tgc: 3 g = a „.t.j-c_j . , r ,,, 7 , t ,c cttttgttat 

aatcag:agt vr -utqgcgt ttca:ggtgt 

tca,,:a,gg oaatqtagca cg.gotgag — - 

♦ , -aa^at-g, atgtqctttc cgtg.gagag • 5 ' ' ' 

; goatggt — gtcctccagc 



«--, v-a' -ot-ttq atqaT.gaagg 
tattgqeqta g-a ■_.--<- 1 j 

t t •■'! ;ta:at t 

;tttat~ caW'-'tcta- 



:tcgta ccqattaa 

■ : ;a a at ate 



ca . t „»..^ 



state r tgat 

;ggac gcoctgaagc gogagtgg: 



. -n aaar aaiatt ---i ■ - --- - - 

caatgtaagg — to.,-** ttapt,cga ctcg::qtaat 



agca«.-,atg gt.., y_ ~- t aatgatg aaaatagtac 

,.,.- ac aaqagcaact tgccgtgaoa «t Jo t.|. 
t.tatc.ggca ggg^aa.ac 3 . gt r t tatcgt 

„ a ..,, a;t caatcatygg tggaaaatg. cgatg.tg., 
aaqggaaa a = = aq aga -j - 

.. ..~t-ai-tc tg^ataaacg ttaaag=gat 
rgc:a: aggaceggga «*«*■, -t -ate i 



gacgcctcct ctctt 

aacaaataa:: c&at-.y<— - ■ ■ ' ^ a tt ateagecg 



xiatcagg crgcacaocia 
sr ., r o-tattacct 



„„„.«, ,.=ta t c,co BW ct.»« ..!=T-^« 
rsJ! ,«t ,: 3 tcgt« 3 =g = ,»«<*« - 

., , t . r ... t iaa a at gcattgg ujc -u 
t a - .- a --tgaatg c:::ggaacccg o.jtt-tW 

qa "°' 3 r 'a, l~ggttaaat tcccttctga tgcaggaag: aatattactt acc ? a 

" " .^c-aaat oaccggcgta atggaataac gtcg.a 

aaatqattat ggegcactta ^ « - ^ ^ M - tar3aC o tec to 

gaggatcccc jgctaccgag ctcgaattca :tggccct.c ^' 
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c: tgatgcggtd 



qt gcggt 



ttc 



tttctcett ac< 

- t-agtacaat ctgctctgat gccgcatagt taagccagcc ccgacacccg 
.., .tgacgcgcc ctgacgggct tg.ctgctcc c W c.tc=gc ttacagaca, 
, tc ; c cg ?3 ag ctgcatgtgt cagaggtttt caccgtcatc accgaaacgc 



4 4 40 
4 bOO 
4 5 60 
4 62 0 
4 623 



CW30nucleota.de Primer 
J"" gctaagcttg aatt=tctga cgcrgattaa :c 

Oligonucleotide Primer 
. aa :ra tttotagacc gcggatagta atcgtgctat c 



6&1 



;t:md 



lat cacc?aaacg cgcgagacga 
,,ca tgataataat ggtttcttag 
,:zc ctatttgttt atrtttctaa 
-.;ct. gataaatgct tcaataatat 
; ,. c . :t3 rtcc ottttttgcg 

•:.. (jg tgaaagtaaa acatgctgaa 
; - ia .c tr.aacagcgg taagatcctt 
••agra cttttaaagt tctgctatgt 
■ ;:3 ac tcggtcgccg catacactat 
,.jaaa agcatcttac ggatggcatg 

;!i qtg ataacactgc ggccaactta 
jcacaa catgggggat 



aagggcctcg 
acgtcaggtg 
atacattcaa 
tgaaaaagga 
ccattttgcc 
gatcagttsg 
qagagttttc 
ggcgcggtat 
tctcagaatg 
acagtaagag 
cttctgacaa 
catgtaactc 



tgatacgcct 
gcac-tttcg 
atatgtatcc 
agagtatgag 
ttcctgtttt 
gtgcacgaqL 
gccccgaaga 
tatcccgtat 
acttggttga 
aattatgcag 
cgatcggagg 
gccttgatcg 



att-ttatag 
ggg aaatgtg 
gctcatgaga 
tattcaacat 

tgctcaccca 



acgttttcca 

tgacgccggg 

gtactcacca 

tgctgccata 

accgaaggag 

ttgggaaccg 

agcaatggca 

gcaacaatta 
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tggaggcgga 



„ cr „ t «. «^t,«,. „ w> «t« io;c 

J J ' ... „- • r t i tctaca :gac g ,g j« 1 ' - 

gcac ,., g ,gc =aoat,ltaa gcc:c,co.«,t a...- - ^ 1C3 

t -, a -. 3 -.^.- c:toagata 3 gtgcct ..«c. ja . 
gcaa:ta,gg atgaa: 3 aaa t.ga.. ^ tc , ;ttt i:4 o 

tg3t aa,,t ca,accaag t t«ct~t.t ^ ^ ^ ^ ^ 

,tct. iw ,t« ....... i : tccntv:rc . gaa3 , aajt(: ,,,,c: - 

g^,::tt,tt tgccij.tra aga, iit , 31 ,,., C oac-.i:ca.v 3 144 ' 

. . , r totccti.rt.:. 3 tgtagc::jt: a^t-ag. 

agagcgcaga l. 3 .-c:.a... . ■ . ;t lb > 

. ... ? -t crqctaat.cc tg^«, _a-t g . - 

aact.tgta:, -c— > « -. gataqttacc g , a -:aagg: 3 1^ 

agt ,, cgata agtcgt 3 tct tac.,,,. ; - ^ 

cag-a q ,cc 3 c.tgaacggg gggtorn-.g,. a- - . r ^^a ^ 

a c:r.aac-:qa gat,-. - ■ ■ 

. ,, g t r.r.-raot aagogqra? 

r,^. - — — < -t:;: 



'"'^ - t -.. f ... tM :« t »,ctc tc=t,: 9 -.t. 

' co '-'" t,c ;9 " cc "" c " n ;:. J :,;'. „.«t«^ 

"-•--""^ ' 1 ,„„ c6t ,aa-, S =a ,ct ? ,«c,. = agg — 

- ,ttaa-;tga gt.tagc.cac t-t.a,j 
,,v;tggaaag zzyA^a g-«g-a«»- I ........ „«c ? «»t.« 



c--caqg:r-t t ^ ^ . , ta - -,;ca ag :t.i.« sat- r:ot.ga :gct 

riatf.caca cassaaacaq |c- - . q; tct 

,. :i ,cc-att ao<:t ? a:- 93 t aacacagttg aatg;,,g~. ~. 

g ;tt.aai ... , « ■ ........ ;'t_qa- .j-;-u'gg 

--octgcctc: caatggqcca aagcacggtt aa* . t.,. - - - - 

° t .' . Mtacc . 3 aa raataaatga r.tatqgcgca cttaccccc* :.aatg^gg. 

J '' g;;aa '' <,t "' " " ^ acctgaataa aaagaattca :tgecqgggt 

cgtaatggaa -laacgcaggg ggaa . 



gart-taagc :cgaggaar.a a ..-jtcatatc g* 

. ^cnaao catcgtttag ctgctt 



a a a : 
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t - r r-4irr,-qttt tgaaaat 
cggatga tccccaggct gtggcc.ga.t ta 

gatatetatt tgaat.aatgg ttataf 

agtgaacaag ggatt.gttcc ctgcct* 

at caatct 



agggac gtatcg 
atttaa tacggg 
.-cactat gggg-t: 



acg<:c-:tctg tcgceggt, 

,-. tr - ? cta.: ge.atct:;ga 



gaatta 
;gtgat 



cgatga 



3C " 



cctgtgtgcc attaaorara at^jt.-cagg - t-=-tn- 3C •• 



agcgact jaa cctga 
ctcrtgagtt a*. :j aqa c ecc gg 



ggt tat 

cct:aggr.a" - ----- 



atagtgtaca gaat.agatt gggg.taaca 



gtaa tcgcgc 
caatta 

atattt.saac ctacagagtg 



taatg ccggattgct caattataat ttoagcggaa 



a^tcatc aggta,,aa aataaa.ggc agcatateaa tacctggctt gagcg, 
taQ ;,,U a,gt t ,,gg ctgacgctgg 3 ,,at 3 gtta tactcagggc gatat- 

tga caa:;atgt:ta oc.c^a. 



atggtattaa 
aaagaggatt 



:a3C acaoaattgg cct: 
„t, f:,ctc,t 3g 



gtatgacatt ta 



.ata cggtgecacc ggggcrtttt a :catcaa 



atatctatgc eg 
graegcagat. tt 
ctegttatte c; 
gct.tt-.tcca gagtacatta c 
cgcaactgyc ggatcgttat c 



ac gate 



:tgac 



1t a cecta-.tcgt :agt<:ccgct tttg :aacgr. gaa 3 ,gca_a 

gca 3ga3aat.ee gtaceggaaa tgcgcagcag gaaaaaaccc 

Z a c ,ccaeg: 3 cc ttccggctgg ctgga.aata tatggtggaa 

: ,ta attteggtat eggoaaaaac ataggggcac 

- = ,r,a:ccac act.ee, gat ga, 



tg,g:gctet gtctgtggat ataaegcagg c^—- - 
atgaegga:a at,ggt,cgt tttctctata aeaa.te.ct caatcaatca ggc.,,- 

a — 6ttt 



:gg gaaattacaa ctcac.gtt 



tggg 



-ggegcaca 



caqcaa- - 

-, M --- a , q ctooattaaa taetgegtte gaagatat.. 
a:gag-aa tgt egatgag :,d -t._ -a^g ex.. _ 

^-lortcqca aaaaggaegg gatc=ga-g. 
, t -, g =~-Tc: car.:tatagc etgacc,aaaa c.<-j— t.y 

t , r „. agr , aetqgc.tg=g ttctgacagt aaa-ctcag- 

igcgctta , c,-.- caacc , 3t , gg at,accaat: 

_ a<lt ., rraq: t:acag:-atgt :a ■- i-.J-r,- - 

gcgacatg,- cagtg.-ag _ ,- a actatagc gtgcaaaccg 

-r-i-.tactcr: ataeggtacg • 



50-1 3 
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.. aa cgatoacatt aagcagctct 4 6 ; 1 

gcgy 33^.3 eg^aatgce ^atatcggtt ' , a 4ei ; 

ta c-t gtt»aag-:gc ctgg^caaa agatgcaaaa 3 t:cg«a«a..< 
,„ a - r rq ,. 0 -,;t- atqc:-::tgct gccttatgcc a.U-a - 
: " 3 ' a '" ' ccr^gctoa taacgtcgat ttagat.aacg 4*< > 

q qG u,aa-.a. 3 iqt : igcgntq gatac^at* ccc. H - 

9 ^., tt -c:ac,,ctgg 3g =,« : r-Qcg agcagagt« aaagcgcgcg 4... 
I":;:,. ^t-t, acgccc acaataataa gccgctgccg tt ,g 33 gcga 
t ;.,c^c cagag.agcg ,,,,, 
,.,, t ,o-:tt,ag:, gg>uaag*.tc ag 5 ,oaaat 3 3 cgagaa 3 ag ^,-3^ - 

; c ;:: ar ,, rP :o t : !3 -,a q aa,:aaacc t .t t at:U,: t ,:,: g c tt ^ = 
- -. • •• .•• •. ate : - -.aa^'-j ; i -. ■ - L . 

.I jgt «.t c,:cctt: 3g c,g:ggatag cacgattact atccgcggtc 

^::;: ( : ,- tt c^.*.. 

t ,, cgtta ,:c c.:tr,.tc gcct.tgcagc acatcc,:ct ttcgccagct b.,0 

,,, r ,. ( ,- tc q^rttccca acagttgrgc agcct.gaatg 
3 rr.v^ ciaagag?- eg-ac.ootc g -- 

; ,. t;aat ,,,, g • , :c ttu,g=atct gtgcggtatt tcacaccgca 

3 -- t gc-.ctg at :1 ,cgcata gttaagccag c,ccgacacc 

IZZZ'J: cgctgac,:g c:ct,-: 3M :t, It ctgct :ccggca,cc gcttacagac 
c 3 trtccg 3 g agctgcatgt gtragaggtt t 



a get .at gag a a 



acaaa c-tttttatc 



el-;'". tide Pi-ner 

ctagatt attgaf.aaac. aaaagtcacg 



:,.0 
■■ HO 
04 0 
681 
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<40J> t t . aCgco tattttcata ugttaatgtc atgataataa {.ggtttctt* 

J " l] "' f qra , nrt rc gqagaaatct gcgcqgaac,: cctatttqtt cattttt.cv., 

aa.a::att:a aatatgtat:: cgct.atgag aca-.aa- g - 

,.„.. Mt , ,,c— tta-tc ccttttttgc 
ttaaaaaagg aagagtatga gtattcaaoa _tt„.gtg... J - 

gq , 5tttt g, cttcctgttt -g-a- agaaacgc,:, gtgaaagtaa aagatg-tga 
, lt ,,n 3 :a-c, ; ^,,,c, cgaa.tggat ctcaacagcg gtaaga^t 
r , ra ,.,, aa ,- ? . .ttcc aataat ? agc acttt.:aaa 3 ttctgc-.at, 
_ a a ct. 

• J J :q ;qq-.a 



cq i.a tt :i :< rgocgq qc 



. .. ::aa aa rjcatrtta cggatgg:: 

.accatgagt gataarartq cggc-aar 



gacagtaaga :,aattat?:a gt iztq 

acttctgaca acga t cggag ga ccga 

tcatgtaact cgccttgatc gttggq 
g ng'-gaca 



ga gctaaogot -tttgca.a acatggggg 



acgatgcccg ta ucaat 7 7c 



c ggagcrjaat. gaagcc ata c. ^aaacgacga 
..rgttg cgcaaactat taartqgcga 



. -- f atagag-:r?g ataaa.r.tgc ' c - ' 

., f; -i :! ,,ttt actgotgata aatct ggagc 

aggar-cactt sty 1 = gg - • ' ' • 

a - t , f . aa-act jqga cragatggt* agccc'icccg 

c 33 tgagcgt gggtctcgcg g.»- *~ .. 

,„ rV o 3 gaoaac-atg gatgaargaa ataga^ag.t -■ 

tatcqtaqtt at:tdf. a .?d _gg 3 g^-~ 

3aL ., rt ,a- tqattaaqca tcggtaactg tcagaccaag tttactcata 
cgct gagata ggl----«-t -a - * 

, ...-3 ,-trcottt t-.aa:/.:aaa agcatctagg rgaaga.cct 1 . . - 

-.atacLf.ag attgat . .<»a l ^ _ 

, -.-3 a -,taagttt tcqtt .react gagcgt r.aga 

t.-,-.'.oataa: ctcat ?a ;ca a^r... ' . ... 

,, cll -,o a;at:ct,tt t~.c:-: v: ? cg taatctgctg 1--3 

,c~:gtagaa aagatc^ag .} - .c - . 

^ r -„,a r ,a,::a aaaaaa -cac , :.,:t ac cage ggcg.-ttgt c, go : , .at e aac;a,:t,cc - 

a jctr.-n: rega-ag r-*a egg r. r :ag c,,g3'.,.g—g - , - J '" . . 

-, n,-a-c >'~-^a c&:a:::cgc 1 •. >J 

, -. •»•-.-, ~t f.-.aa c:uacv.:-.gta g> l - ^ - •• 

act ota I cm t a jtt c - • -a .... . . „ 

" ' ' t .• . t_ ' ■ "c ag .ooct.cto, oagi aagt-.tg-c ttaecgggtt 

f J ,a< ! ::-,oi.cg gc:ct vaamg gggqttogtg • <0 

gcii.ctc.3aga ciancr.^. <.,^-i-^- - 

i( . cta :ac:gaactc agatacrtac agegtgagc. ■ 

ca.:.aca 3 c.cj a ? cu.g i- -- _ 3a grggcag >.aO 

a-gagaaagc c:-cac.:::tc ccgaagggag aaaggeg^ac aggt at :_gg 

.. „.^ aaca ggaoancgea :gagggagct t.ccaggggga aacgnctggt atctu.«t a g 

4 \ c6CC t , t gacttga gcgtcgattt ttgtgatgct cgtcaggggg 1 — 

r.cctgtcggg .---■l- . 3 i8 60 



ttttget cacatgttot Ltcctgcgtt 



cacetttgaq tgagatga 



cgctcg-cg cagcegaacg aoc*a,cjca gcgaqtc 



agqaj gcxg 



iagagr gcceaat. -.eg 



i33t ,:c: cgactqgaea gcoggragtg ageg ^a:-gc 



C ca-:t.a3':g: aqctggca 

af a , uc - -tacaet.tia tgcx.^gq- 

aaf.^t gtg ag.tagvtc, ctcattaggc 

„ - v:>aiaaa:a gc'.a ..J« -<-<* 

tegtatuttg tg,,gaattg tga,cg,a,a — • - ' 

- ar -- tttttat-t ctgtq.gctt tt.tg.,1,-^ 

tgattacocc aagott,= tqa gao,ca, c 

t , „ ,. C1 , t .g cacoaU.act atec gc g g^ atgLcaggga 

« C »^ Ut CaC3C _ 3tt „, 3 toa tgg.aa^,c 

taa rggctot agtatggccq ctg.at. ..... - 



et.gtt gtt 



gta-.t tt 3 -:t 



ggrgaan.aa tM:aacaa-a t.t,gc,:gac _ 

t . t -tv,-t- : • aa=gg-U?gg tttaotgnog ..q-- 

gt.-c-rctgt. , j' - - ■ ■ ^ 

. c ,actr,,aaaa tacggtqtca gegq^.tegg gac < 

ccacaa - ; — • * ^ _ 

iC cc.ctt.,at. ; ::r 



.•; :t g aatgagca gc aaaa 
:qsc= c-ia:^c:::q gtaa 



,aa targctgaa.. t-.f.a, 3 :cc ggct, 



.... ~ .-oq:r:oarat caatgecaeg = 

garacaggtg o-,gt — - 

aaogtrcn t.atg 



r.aa-r.tg gagatqn ,:a tgaa 



ggcgc-.cgca aqt<: 



cg-.cgocaa 



rgacga tac 
::gt:rta.:gg f.t 



ttatct ?tg c~ 



; goagc = gat: gtcaoo atrrargctga aegg^c.,, 
- a ,,ac -..-r- - ^tvjat.:,cq gcgat^ttta 
,acggc atoggectgg ,atgatgttg 
gagggt cactgcagc tt;a ? .gag 3 .agocgacag 



aaaacatr :a?ttagagc tacaqga.-cja 
.-acatat tataaaaacc a gg .. J-'^- 

caaaacaqt.t caggtonatg a'.tart.aca 



aa<: acattg. 



..ata :tgq-:gcaac 



egaegc. 
aacgag 



v:gca : i ■ 
•i-tcag gca:>tgatt 
jaaacg agtt.af.ac 
it t :gc :t ?" a aaacc g- 
t ..atgt. aaa::cttgcg - 
cti.ttgocat a 



.. ;; -:aa c ::actcaqgg 

:-. c t «:iac:::gaa guga-.gj.ttg 
::at cjgg -tgatog 



eta » i 

atqect 

cr.tt.gctg tact • 

tccc t attggcggt 



- ,t=qtga atgtggcgra 
:ia tr.atc eggaaar.-at tacaga 
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cgattaaaqc tggctr.atta attgccgtgc ttal 
gcqatgatrt ccagtntgtg tggaatattt acgccaataa 
t ,„ t , tlir cg-gatgtca ccgttactc- 
tctt5:c 3 tc tattgt gcga aaagccaaaa 
gc,,aa,::g, agatg^c aact,gat,t tcaccaatac 
agu.c.cgg cgtacag^g a::gcg:aacg gtacgattat 
ca .. a , 3 a,= a 3 ,agg 3 a,i: tcgo.ggtga gtctyggatt . 
c ; ;i , a ,,g,:-a ggtgad: ? :a gygaatg.gc «t:*.ttat 
agga,::,:cc 3 ggtaccgagc tcg..ct=ac 
co; . 3a: -: ? .;g aaaar.crtyg cgttacccaa cttaatcccc 
^.-ao-.,,: qtaatagcoa agaggcc,:gc accgatcy.c 
c ,a,,a: 3 aat,gcgc,t gatgrgg,at t tt=tcc,ta 
ca . = = , i:ata . 3 gtgcar,ct ;agtacaatc ,go,ctyatg 
c , ci;;:: , caacacegc tgacg:gccc tga.gggctt 
, cs „ c-g-gscr.yt ctccgggagc tgcatgtgt= 
c:ga=.ari :g cgagarg 



acagar.caac aactataaca 
tgatgnggtq gtgcctactg 
gccggactao cctggttcag 
cctggggta. tacctctccg 
cacgtcgttt tcacctgcac 
tccagcgaat aacacgyrat 
arogcaaat tatgcacgta 
gqcntigact tttgtttatc 
, 5 gc :gtrgt t-tacaacgt 
:.t:.g:;-:gca:a i.ccccctttc 
-, t;c . ::ca a:a gttgcgcagc 
cgcatctgtg cggtatttca 
ccgcatactt aagccagccc 
gt^gctccc ggsatccgct 
agaigtt-c accgtcatca 



37 n 

38-; D 



4- vO 
4 4 ; 0 



5 gggrctcgtL 
c gt?.a:(gtgg: 



atacg 



,;gg: att t t 3 cctt c 
,,aga t-:agttgggt c 
r.-;tga gag-.tttcg: < 
•:gtgg cgsyg-at-a 
•- jt-.c tcagaatgac 



,t ttttataggt 
V tttcggg gaaat.g*:gcg 
gta-ccgc tcatgagaca 
itatgagta ttcaacattt 
rtgtttttg ctcacrcaga 
racgagtgg gttacatcga 
-aaaqaac gttttccaat 
cccgtattg acgccgggca 
tgg-:tgagt actca:car: 
itatgcagtg :tg:.:ataa: 
,,, f , ri?! ,, 15C caaaggacct 



taitgtcatg ataataa^gg 
cqjaacxct atttgtttat 
ataac:.ctga taaatgr.ttc 

aa::gct.ggtg aaagtaaaag 
a-ztgaatctc aacagcggta 
gatgagcact tttaaagttc 
agagcaac*- cgtcgccgca 
-acagaaaag catcttacgg 
catgagtgat aacactgcgg 
:,gctttt ttgcacaaca 
iqaatgaa gccataccas 



120 



4 20 
4 30 

54 0 
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ic: 



.t-^r-'^^ aacattqcgc aaactattaa ■ - 

acgacgagog taacaocacq atgcccgii. f p.; , 

, , ...,.„ ... ja ra .1 taat agactggar.g a-ga^^-a 

ctggcgaao. a,ntactct , g=f.-~MJ'J- P . r1 -„t 9 • 

, ,., acLr -,. 5 ;gc-:::qgc-.c ttccggctgi ctggf.ta q- 

aagttgcan a.-aci.-.j . - ac 9.; 

... : g t.agcgtgog tct^oggta tc.tt.g--,- 

_ r , 3 a . aq tra.inc: aactatgg.t gaa^aan 
cctcrcgtat cgtagtt.a" taca,ga.-g , 

acct,-a.- ga t-.aaoca-.-.g gtaactgt :a cauda,,t. 

aacaqatccc taagat^g .- . 'J ta ict qa 1' 4 

, ct „, lit jaU.^c ' " 

,. t . jataa . :c:r «„...=„« .ceo,,., t,. 3 U«c, 1-C 

cgtcaqa-.-C g-aga. j . , . 

...... «- a — aqcagt gotttgtitg -c q j-c - .< j 

t ,,. r , 0 -:tt :.-aaacaa-i:J aaacc-g, 

... c - a - ,,rtrtr c,g aaga,aactg g-,>.caqcag agcg^g.ta -.a 
agc-c-.-c.^a. ------ „, rrtara t 14 

. , act— aaoaa ctctgtagca t a ..at 

tccttctaat ntaacc.r.aJ - ta ^- d - " - c 
_ t . ct ....-. n tt .cc«t S , :t«t^:., W« U 

a ZtZ »■>•.•-«„ 

„- _ liai .- = .-.r cgaaotgaga t -toccacag = 

gt,:: ; ,i".g,a, acagc,c:-,,: t, g.agc^a ,ga - - ^ 

. a ,,.^ t .— ,-0 au^qi^aa ggcg gacagq La J- - 

gtga-.atg a.gaaa,:,:-g,- a ■ . - - _ , r 

„ a , q( r cggaacagqa g ag, 3 cac,- gggagc,tcc aoggggaa.- ,~ 

a , jaoca toaatttttg ^ga-.gc-.cgt l- 

tttatag.c, tgtccg,.,:, cg,-^ _ , t „ t „ cct 1 

^ q n,,:,,gco gagc,.,,gg aaaaacgcca c,,a,-,gc 

; ' t ._ ,, q ,:a-c c.::t«auct gtiggataacc - 

ttt- 3 C.ggcc ttttg-.-a-: a<:gtto .. ...c .-j-J-- 

3 " - ' -::-^3 7 ;a aa g : g ggcagtgagc - 

"II™" -=«-^«« - 

' -,,- d a-a atM-ncaca cgaaa raqct 

v- t . •.-•!•! -tc-r. tat.r:rgt 5 t ggaattgtga v <-<m • 

. , t • aaaaoaaa agcagcarga 

. tta :g.:.Taag cttataatao «=- 3 J ' - 

:r.3tc c:tcagt.tct acagcgg-tc 



, -aaaa ; tctg^aat.c gtt.c-:t;ctgt. 

t .. . caco ,,.:actt aatgg*:ggga 

, a aaaccgr t.agttagga caggttcgt 

icttgcgc agttqa-icca gg---- - i— - 



r.gcatcgct g gca :aggaa gg 



r. ractt taaagggga 

a cagg 

ic attcagctga 



2 64 0 

: 7 or 



ttggtgtgca gatc:ctg 3 ac . cqttat tttg 
gttcagaaac aacctgaa. aa gg attca ,tatc 8 



.„„r aqauttcaac tqcgggtagc qcaacauacg 
lt gcqggtca taccaacqtt ctggct.tgc d ga^-- 

aqt g c-, 3 cq,tqac gctggatggt. gcgacattt, 



29 ; 

30': : 



3" -■' 



^ ^ — — J( 
^„... — - c,tt,:t " := 

ot ,-= cga . » — , 

».«.»,=. »«««■•- j - H ■ .. t . a ,-„,. t 

..,-..„,, «ta>J)t> t«W.»«» c □'-..t'-a-j, 
,tt»«t»c W »**t1t»9 *' - 

....».-—•""'" - * :.,...„,.,,..,,,.,..,... 

n-^acMqa aacq3-:Utd 1 1 a ...... - 

, an ^-- tqn=««a,c 3 co«t,cc: agg^aqtt ctcttraacc 

gct.acrgggc gtcgg?.--- tg 3 -... „. a , aaf?ac i-^O 

„ - v-roiar^ gq.-ica?*.gag - = dlddac - 

gtraatgtaa ggaaa^gca qga_.- . 

, tt „ r ,-crria caaataatga tgaaaJ-^J 
atttatccgg cagc^aaaa acaaga.ca, At, - - , -3 , . . i} 

at 3 --,aig,:.:i taaagcatgg tcgt.Aatc . 
acctat ,taa ttca.tca.g - - - • ^ tatt ., ttgat : 

gtoa,q.,rtc ctc, 3 ^t 3 c gatqaa^ga .«a.-g-* - ~ ' 

a .. a a ,-, = ^gcc acaggarcgg ga.ag.t.a, t-gga,gaa -J- - - 
a .- c3tC aa tgga,aaatc aaaa.tgac, ga3 » = a: 3 , t-.aC.-J- 

- t „, ca-«?»t« qq.cgcagaa ... • 

ca ,. aaac tgra^atcg cccg^-a. ■ ' . ,. 

. r -r=-a.-qa ttaarocgac acu.U-.dv 

— — tag cgc " 1 ; :;:;;ga,.c,^ - 

ctqacqctaa ca^uttgaa tgcgg.a,,- ...^..t.. ' 



,t„=g==aaa c:ca:-jgttaa attqcc.tct ia,g 

tac , c ,oaaa a.ga.cggcg taatggaata acgcagggg- 



itaaatgatt atgg:«: 

ia -„«=,c ,t,.,««a ^ — t --"" 9M3 9 

gt ; atatctg ss „ M5 a : „,.C«,C « 

,^. c . a"naa:cc gogcttttta gcggatg* 

tttgtcatcr. - 
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ggccgattta tcgcgttttg aaaat gggca 

tatctatttg aataatggtt atatggcaac 

tgaacaaggg attgttccct gcct«acacg 

ggcttctgtc g^cggtntga atct ptggc 

ggtrcagja, g.tactgcgc atct.jg.tgt 

tcaggcattt atgagtaat. 3 cg::jcgtg 3 

tattaatgcc .gattgctr-a attataattt 

a caac-aTC :at:.stncat atttaaacct 

ttt.acg.vgac aatacccct ggaattataa 

t ~a«-.-at casta cstggcttga 

t a a a t g - c g - - - ■ 

gacgct jggt gatggttata ctoagggcga 
a:»-.t;g:c tcagatgaca atatgttacc 
ccacggtatt. grtcgtggta =tgcac:aggt 
taatagtacg gtgccaccgg gg:ctt.t-ac 
tggtgacttg ca,gtaa= ? a tcnaagaggc 
ctattcgt.ca gtcccgcttt tgcaacgtg. 
agaatacegt agtggaaatg c.agcagca 
,,,acg,c:tt ccggc~.ggcc ggacaatata 
tgcttttaat ctcggtatcg ggaaaaacat 
gacgcaggct aattccacac ttcccgatga 
tctctataac awtcgcrra atgaatcagg 
ttcg,:.,cag,: ggatatttta atttegctga 



gcgtgatgtc ; 
cgcgcaactc 
ggatgatqcc 
tggtcag::ug 
ttatattcct 
cagcqgaa at 
acagagt ggg 
cage a gegae 



:caggqacqt ategegtega 

gecagtatgg ggctg iatac 
tgtgtgccat taaccacaa' 
cgactgaacc tga r.gatcc 
cctgagttat eggatcreg 

agtgtacaga at. 

ttaaatattg gt 

agat-atcag gt 

ataceg'ta- g r - 



11 



t gge 



tattt 

cgatagt.caa 
cactat ■: aaa 
cat :aa : gat 

agggcar.a;t 
aaaaacccgc 
t tggtggaacg 
gguggcactg 
cagtoagcat 
ca=gaatatt 
ta caacatac 



tact 



gect 
:OCC Z 



•eta 



3g ctta-.aac aa.icgr.cgga ,>attaoaact 
aacac.tgr.at tt.agtgqta grcatcaaac 
at i- C caggct ggattaaata ctgcgttcga 
qa'-caaaaac eject ggcaaa aaggacggga 

_ - ,-- aacaataa 

tttcagcrac t^j^g^- ' 

cag:atgtca ca.qatctca a :ggtcggat 

gctggaagac aacaacctca grtatagcgt 

aaatagtaga agtacaggct acgccacgct 



ttattgggga 
a 3at.Jitc.aa2 
tsagatgtta 
at =tcagtgg 



caaaatgggt atgac 
atetatgecg caggtaatag - 
aegcagattt ttaccgtaec * 
cgttattcca i.ta xigcagg 
tttttccaga gta -att.act 
caactggegg atcgtt.at.cg 
ggr.gctct?t ctctggatat 
gaeggacaat cggtgcgttt 
cagttagtgg gttacegcta 
agtcgaatga atggctacaa 
♦ : -ca.~cgac1: attataacct 
cagcaactcg ggcgcacatc 
a:-gagtaatg tcgatgagca 
tggaegctea octatagect 
gcgcttaacg tcaatattcc 
sacatg ;ca gtcccagcta 
rxggtgtat a::ggtacgtt 
ataccaggg gaggegatgg 
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^.-oqantci gcqqtqgqgt 

tatcgqttac agccatujcg a-. ■ 

, r .,., r , . gc«<jocato aacqat.acgg r.ggt.qc.Jt 

a aaaagt =caaaac cai acg-rjg-Jtgc jtaocj«»=- .g 

_ t ., ta ~.. £r tc:aata-::- 5 :! gaaaatacag tgg - 
acq- ; i< t a' occgtgrtoc -tudtg— - . 

5 -aa^aa-o-g ou-g =taa ::g ttjttscca; 

gc „ 6 -.ca-, aa,aa„a:,, = S =t g .=c,« t < - ' 

aaaa-^tcr.g ct 3 a^i?;.g gagacg«g,a c a a _,- 

. .... .. , r - a act 'J =,!iatc qV. ^q i; i 

gcca.rragag egt.ca gc agttatLaac . , 

r - t .- r ^c,tot gtgcg,.f:,t tng, 33 c,o 3 c 3 - 3 : 3 . A -a 

cgt.ga-..g 3? a aauoaa-ct ... • — *g 
•n^a'--': q"- 3 g:?a--3 - Jl 



cgct-tgg=t gc 3 ? 



;gitta 



. a ..,gt ,ga,,t 3 ,--. 3 3 ^a3cg,,g coaagcaatt 

taacaaca.t ggcgcyarga ct,,t,^, 3 - to... . 

„-,M,a- ; t t ta,-::g ? r 3 r.t cc„,atag,c aca.t,.caa 

......... , ;a cttq.aaata cggtgtcag, gg ...tt. ,.,,a c 3 . . 

,cc gcg,-t.c 3 t gg.cga^ct 



•a: ;o:tt*a-gc tc 
3ta ; qctgaa;:tt tt 



t:, 3 :,,a 3 .:aa aa.caaa.ac : 



gaccc::g 3 gt a- 

tgt:a.t,: ; cg 333 c3^tca atgcccggc t- ^ ' 

t , M ,:^;cg gcaatat.gg cgotcjcaag 

. ., , ; tcai aaat 33 -gr.a aa.:gogggta . 

- ? , a , 51 c:c atgt:-arcat cecity- ^ tJC 3 ^ 3 

.atct 
; :itcc 



gtt. tccc. 

, ...... — 



qgr :;g?aacg v-gagg^-'^ 
-a=,,iaa.:cag :j i 3 ac -g.: 3 - 



atgcacggt tqat:,.ggc ga.ctttatt 

c,gc,:a 3 ct, cag.q^ica 3 r: 3 a:,gta 
aaaacatcc. 9 tt caggatgaca 
, a-aacaqtt.ca ggtggatgat tcctcaoaat 
r , a:a , x ,aa ,gc;ogag=c a^r.cagggaa 



i.g : -a 

,ig.:gc 



gatgattgta atgd 
aaatgccugg T :cat 



■ raatggtacc get, it 
:ntcgtgaa- gtggg 
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tttgccataa cgattatccg gaaaccat.a caga;tatgt cacactgcaa cgaggctcgg 
cttatagcgg cqtgttatct aatttttccg g 3 ac,,taaa atatagtggc agfgctat : 
cattf:=ta, caccacc 3 aa acgccgcgcg ttgtt,ataa ttcgagaacg gataagccg, 
gg^g,t 3 g: gctttatttg acgcctgtga gcactjcggg cggggtgg::g attaaagct , 
gc , =a ,taa, tgccgtcctt attttccga : agarcaacaa ctataacagc: gatgatt,c, 
ag,tt,t::a 3 gaatatttac gcc.ataa,, atgtggtgg, g c,tact«n = ggctgcaat.g 
tt«t,=tc 3 t gatg,,acn gttact:ctgc cg^tacc: tggttcag,g c«.ttc:c,« 
tta.cgttta trgtgogaaa acccaaaa,: tggggtatta cctcecggc a.aaccgcag 
atgcgngcaa ctccar,,c a,::aa,ac:cg cgvcgttctc .cctgcaca, ggcgtcgg-g 
taeag-gac gcgcaaoggt acgattattc ,;a ? c,aataa cacggtat.g ttaggagcg 
taggcaot-.c ggcggtgagt ctgggattaa ccgcaaatta tgcacgtacc gcagggsa ,g 
to,c,,:a,g gaa.gtccaa tcgattattg gcgtgacttt tgt,tatcaa taatctagaa 
ql ,,:::c« gtaccgagct cgaattcact ggccgtcgtt ttacaacgtc gtgactggoa 
a:a,c,,c::gg; Jt taccc«c ttaatcgect tg :agcacat ,cccc,t,cg ccagctggcg 
ta.tagcgaa gaggcccgca ccgatcgocc t-.cc=aacag «g=gc:ancc tgaatggcga 
a.ggrg — g atgW-att tt«cct«c g :atctgtgc g,tat,^,c a=cgcata-:g 
at 3 c,:t:tc agtaoaatct gc-.ctgargc cgcatagtta agccagcc,, 
aacacocgct gacgcgccct ga=gggcttg 

tgtgaccnt.c t,cg 3 ,a 3 ,t ycat 3 tgtca gaggttttca ccgtcatcac c, 



- •'• - ■:. 



;:ccg g catcc g cr.t acagaoaa:: 



a-rg.:g 



: • j ; • .'■ J t 
Cjaaacgaaa 



cgtg at.acgcc.at t -t-.a-.aqg-- -:aatcjt:.-.ctg .raataargg 



tttc,t.a 3 ac gt:ag;,tggc acttttoggg gaaatgtgcg :ggaac,,ct atttgtu.at 

ttttctaaat aca-.t =aaat atgtat=cgc -.catgagaca ataaoccc 3 a taaatg,-c 

aa taai:a,tg aaaaaggaag agtatgagta ,tcaacattt ccg, 3 tc 3 cc ctta, t , ==t 
ttttt 



tt-.gcctt ==tgtctttq ctcacccaga aacgctgjtq 



: -i o 

2\0 

:- : o 

3 60 



tca,-:tggg, gca=gagtgg gttacatcga actggat.tc aaca 3 c,gt 

aoat3c,tga gag,-:t,c g c cccgaagaac gttttccat gatgagcact tttaaa 3 rtc ^ 

zqzM , zqq cgcggratta tcccccau, acgccgggca agagcaa=tc ggtcgccgca 4,0 

tcagaacgac ttggttgagt actcaccagt cacagaaaag catcttacgg 54. 



ccaar.tt-ict 
tgggggate a 
acgacga jeg 
ct ggcga '* : '- 
a a 3*.. tgc 33 -i 
c-igcagccig 
cct ;c::t.j': 



ttatgcagtq 
atcggag:iac 
■ cttgatc [tt 
( atgo::c:':a3 
1 gct-.crcig'J 



qccataac catgagtga 



aecacttct ] 
tgagcgtggg 
cgt.aqttatc 
t gagatagga 



tctcgc 



gcct: 
qatt.t 



cgaaggagct 
gg-jaacc ;i ga 
ca itgqr.aae 
aa :aattaat 

tt ecggctgg 

tcattgcag. 

c ga :it ;a g 

1 1 a ag 

t.tcat 



aaegttgcgc aas :ta\taa 
agaetggatg qarj icgqata 
ctjr-"tatt qctqat jaat 



:-. L t g 



tgataatete atg 



a a tc 



c t. " 



aaac 
! aag-; 



a eg 
La nag a 
ageggt 



actggggeca ga: 
aartatggat ja.-: 
ji aact.gt -a j - . 
atttaaaacg at: 
tgagt.-i:t:-g tt« 
tret tat ttt c~. 



jgt a age 
;ga35ta 
::aa::ttt 
! j. , ^a 
-art gag 
cgeutaa 



g-?tt 



tttg ccggatoaag 
■rata ceaasl act: g 



: aaq 
ctcaagsaga 



gtt rg-. 3--a = 
gtgaget atg 
g egg rag :>gt 
tt - a" a gt :c 



gt.-t t.acegc 
agtcaut: (ag 
qgee-;:,t:oa 
graa :gciat 
ttc :gqracg 
atga.: :atga 



taqttaro g 
ttggag :ga 



•; qtcqggttt 
jagecaatgg 



egaggaaqeg 
ttaatg -age 
t aatq t g agt: 
tat y:t jtgt 



t jgcgataag t : 
geggtegggc tg 
cgaactgaga ta 
q^rggacagg ta 
• a ggg gg aaac ge 
, regatttttg t a 
: rtttttaegg t.t 
: rcct.cattct eg- 



:;gar.ttgtqa 
rtaataatag 



aca ggaaacagct 
-:aa a 7 raqcatga 
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ccgcttgcgc 
ccgcatcgct 
atgattgcga 
atgcgggtoa 
ttggt r : ?' ;a 
gttca gaaac 
<: ■■ ■ ■ 

aataacc.a: 
aaaataacga 
Ctggrccgaa 
attattcccg 
caaat.cag:.a 
attcatttac 
gtciicggatg 
aatattggcg 



,qtt 



gc?. 



gctaccgggc 
tatcagtaat 
gtcaatgtaa 
atggcaatga 
atttatcrgg 
acctattt a a 



ggca:-aggaa gg; 
taccaatgtt go: 
taccaacgtt 
gatcctggac ag 
aaccrtgast aa 
cgcaasrccg gg 
ccaggttcag gc 
tgaaaaggaa oa 
ataaatggaa ta 
aaactrgccg ga 
gtaarcggtt t: 
gggaatgtag c-= 
gtaaaaatcc 
tagrg-cgtt t: 
aacggcttta f 
g-cc ggttac t< 
tgttaagcag a 
ggaaatcgca g 
tggttgccgg a 
ca gggoaaaa a 
t-:::3ar:catg 



tctgt rg 
gcaacca 
tictaaag 
igctrtgc 
^acg^gtg 
-gjaacra 
. get jcta 
-gt-att 
gatt-ittt 
:ca-rgttg 
ttgaaqcc 
at.gcg gt.t 
r.ggtggtg 



•_a at gt.gat 
gaaataaca 



aat 



atcaaaccgt 
gttctg::tgt 
ccqctq'.tgc 
agagtteagc 
ctgcgctgac 
at a:c;t:tcc 
atgcggatgc 
a::gggcaggg 
ctattagcgt: 
nccggcggaa 
g -j t j a t a a a c 
ggqgaagata 
acftgaacgtg 
tocgtgggag 
ggaaa ::ctcg 

a a ;ag gaa:a 
-ztctccttgc 
gcgggagtgg 
cttgccgtga 
ciccgatggtg 



tcagttagga 
cggttttaao 
r.tttttaggr: 
tgogggtagc 
gctggat ggt 
gttc :-;aggc 3 
gaccttcaag 
atgcc;:accc 
cgtt. grtgcc 
a-iatgoaatt 
aaatgarggt 
gcgca.:cggt 
taggtgtggc 
aggggccagg 
taccgattaa 



eg; 



t1 : 



a a 



gaeegg 
•.react. 



gta 



cgcattaaac 
aaattaagat tt:c. gtc 
cfsacggtaa cagagt 
atgggcgaaa geaege 
ataaatgaf: azqgzc 
aatttttege ctgaat 



j.gaatacgc 1 
-,ta;!cgttcc ■ 
-gaegctga 
cgggttcttg 
catg:aggaa 



aaaartgact geegggg 



aggoctggtt 
qgaoagtgag 
tggcaggtat 
cc t tag gtgc 
:aaar aatga 
taaaggatgg 
atac rttacq 
tctggatgaa 



-aggttcgta 
attcagctga 

gcaacaaac 3 
gcgacattt a 
cgttattttg 
gttcagtatc 
tt gtgegata 
aatgtttgct 
t-agggect : 
caatatgg ;.t 3 
gccttttgtt 
gtttcacggt 
gatageca :c 
tcqtcctcca 
caaatatcgt 
ctctttaacc 
taataaaaac 
cctgatgttc 
gaetcgegta 
tgaaaats gt 
tegttttate 
tattctrgat 
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. , -.^«-- ►narrM.-.a aaacacacaa tgcttgcata 

gtcatatcty aaLLLJU ^ v J J 

tcgtttggct ggtttttttg tccgact.cgt tqtsgr.ctgt gctttt 3 cc 3 
tttgtcatct: gocgacctd: attt.taatcc g<: 3 ctt.ttta gcgqat 3 atc 
ggc=gattta tcgcgtttu, aaaatgggoa agaattaccg ccagggaogt 
tatctatttg aataotgg-:-- ata-ggcaac grgtgatgtc a~attt:aata 
tgaa=aagg 3 art 3 ,tc.:t gcct 3 «ac:, cgcgcaactc g^cagtatcg 
gg.ttctgt, g=cg?tat 3 a atctg :t 3 gc ggatgatgca tgtatg,=at 



atcg: 
cg 33 :" 
ggctg 



a 3 ga 



gqgtaacagc car 
tttacgcgac aat 



-.gc 3 = at:t::?atr- tggtca g = a g cga: 
taat;c gcgcg::;tgg tt.atattcct cct:; 
gctca attar. sat ct cagcggaaat agt: 
tgcat atttaaacct acagagtcgg tta* 
::a:.:t ggagttataa cagtagcgac aga: 
icaata ccvggrttga g^gagacata at a-: 
,t<:ata ct-aaggcga -;atttt«;gat ggt. 
at.gaoa ata-:yt,,cc agatagr.caa ag, 



ttac gi. 



rcggct 
• ■■ } ?.gc 
y:t. gat 



aatagtaag jtgcca r. r gg gc;c: 
.ggtgacttg ;ag gta ac ga taaaa 
;tattcgtca gtc^cqctitt tgcaa 
i::aata'-c3r agtggaaatg cgcag 
:::accg:ctt ccggstggct gc:ac£ 
tgcttttaat ttcggtatcc goaaa 



atoaacgat 
gargg^ag- 
gggcat.act 



agattt tt. 



-gggga 



cagcatqtca cacgatetea acggtciga. 
gct:,ga, ? a: aacaacct,a gctatagcgt gc 
aaatag-gaa agtacagg^t acgrcacgct ga 
tateggttac aqcoatag - ate- 
act 3 c ge : : ' aa:3 
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a.-.caatctg <3cr.qjx.3tat acgqtacgtt 
cage tat rrcqggq qagqccatqg 
t yaattategc tjgt ::jt taoy qcaatcor >a 
a gcagr-tctat tacggagto* :gcg 3 t,qqgt 
,g gcag-gtta aa.,a".acgg tggtg:v:gt 



taaagcgrrt ; j ' • - 
gcgtggttat geegtg 



iraaaagt 



ag 



; ; gqqtgr 



'lartg 



618" 
6 ."'4 



64:. 
6 4-- 



:t ' aty 



tc7to-ic.;:3 strgtco::,^ ca< 
jCtCS-i ■>" '" jC & ataat " h ' " : 
gayta 3 :: 3 gc att:r.tg- 33 

aaaagt,eag gt -jaaa: m gag-" 3 agga aaatg 
gc26 .- 5 ^n %3t:caaca?c ag-.ta 
cgt 3 

cnct-.t:;:,.:t qe3gat.a::ca cgatcartat 



taara; 
taa- 3' 



tgaatategg gaaiatagag tgg-jg-tgga 
|t egattt a.ataaccg gtt.ctaaey ttgtt ec:-a z 
:a««..:taa agegegegtt 3? qataa 5 ,e toctc^ac 
.-tgc:g-:t ,g 3 j 3 =gatq gt-ucatr,, :, agac W ,-a 
, atMt3 a ;! gtt,a::rto aq ct:.t. 3 q, ,gg 

tr.3^occa attatc.t 
jc-atca grigaatgt : gttaaggggg 
[olgl —ctt tttat:ttct 3 t ? c«t,tt tt,t 3 got 33 :g3^ — 

•tat gtrasggata ac ^o'.gt 13 
, £ a ,,,, ;i ,,gt ,gatet:,atg saaaacsege, c.aagraa.t 
r i—;a:t-cgt a».r.ttgct?t caccctqtgg 

• , ■ g:-agatag.c a.:aa-.g->-aa 

ggr..t..::igg3 " ' :; : : '' " ' " :K; ' ' 
„c c;cttaatgc t c:at: 3 ::c g.gcttt.gt gga:gaccet 
ata cgc t,aa,tt ttacgrcegg rta atqgcga ca:, 33 t 3 ee 
,, C3 ,.tqccacggc t:,c,tt:act ctgaatate ajtaactj-ga 
......... ~ . r , :3 f-.j .rgctcgcaag 

c vitaagcteg tec: -raaacc 
:oa: , :i .;ca atg.:-:-a::yg: t],K..;.u )y c - • " " ' 

r- r.:gee c ? q 3 gr 33 cat egg::ctggca tga:gttg.c, 
qc ,; 3 gaacg ,cgag; 3 tca etgceag.tt cageggggea ee.gatatta 
taaaaacca, gggaccgcgc aaaa=at=ca attagaqcta = a jg a C3 aca 3 -_ J3 = aacac 
at,gaatact ggegeaacea aaa.agttea ggtggatga, ,c;tca=aat =agcgce 
c::a tiacaq gteagagcat tgacagtaaa tggcggagcj 
agtgatcagc atcaertata cctacayct 



cigc ;g-.aa aggtt :;gq 
•.tgaaaata cggtgtca 



ga :y-.z~jq^- 



eg atg 



.:ggtt 



r.^r a nQaaa ccartcaggc 
;ccgaaga qatgattgta a ..Jaaa-^^ 
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. ~ ^f^trnnf aaatacctqq tcattcgcct 

gtttgctgta ctgctg^gy ^-^---H- 

...-„„ caatqgts.cc gagctcgaat tcactqgccg tcqttttaca acgtcgtgac 

||3; . ctqgi: gttac ccaacttaat cgccttgcag cacatccccc tttcgccagc 

'I,, 3 c,aagaggc ccgcaccgat cgcccttccc aacagttgcg cagcctgaat 

,, 33 : gc;t 3 atgcg gtattttctc c::tacgcatc tgtgcggtat ttcacaccgc 



804 3 
81C0 
8160 
8220 
8 2 8 0 
8 2 4 0 
84 00 



a-.^-gca ct.tcagtac aatctgctct gatgccgcat agttaagcca gccccgacac 
c -.-.--cbc t-cgctgacgc gccctgacgg gcttgtctgc tcccggcatc cgcttacaga 
c ""...- . t -:a „gt=tccgg gagctgcatg t g tcagaggt tttcaccgtc atcaccgaaa 84 60 



-Sepitope 

% val Asn Leu Thr Trp Ser Arg Ala Ser Gly 



val Asn Leu Pro Trp Ser Phe Gly Leu Glu 



1*1 venom phospholipase A2 cloning vector 



1.-, .-'-.la Ala Ser 



Sly Gly Cys Gly Gly 



84 64 



PLA2 fusion protein 
A ; a ";lfe :le Tyr Pro Gly Thr Leu Trp. Cys Gly His Gly Asn r.ys 
. , r .~ As . Glu Leu Gly Arg Phe Lys His Thr Asp Ala Cys 

°'" ^ J ";.Q 25 

Arg Thr Gin Asp Met Cys Pro Asp val Met Ser Axa G_y Se - 
-w • «r ola Ser His Thr Arg Leu Ser Cys Asp 
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y, r A c P Lys Phe Tyr Asp Cys Leu Lys Asn Ser Ala Asp Thr lie 
7 0 ' J 

T yr Phe Val Gly Lys Met Tyr Phe Asn Leu He Asp Thr Lys 

°" J 85 90 J3 

r ..- L ^ Lea Glu H.s Pro Val Thr Gly Cys Gly Glu Arg Thr Glu 



100 



,., -., 3 r-,« Leu His Tyr Thr Val Asp Lys Ser Lys Pro Lys Val Tyr 
- •• J - " 120 



Gin :=P Pao Asp Leu Ar, Lys Tyr Al.a Ala Ala Ser Gly Gly Cys Gly 



1 3 0 



?FT 

Ce4mimotope 



lu Fr.e Cys He Asn 



■ _ i : • .'. > 

. synthetic M2 Peptide 

'^■J)L Thr Glu Val Glu Thr Pro lie Ar, Asn Glu Trp Gly Cys 
1 5 

-r<; -~ys Asn Gly Ser Ser Asp Sly Gly Gly Cys 

i n 25 



■ j I.'.:- PPT 

. ;>: • ■ Matrix protein M2 

^:°ie/£eu Leu Thr Glu Val Glu Thr Pro He Arg Asn Glu Trp Gly 



An Cys Asn Gly Ser Ser Asp Pro Leu Ala lie Ala Ah 



Asr. He 

20 25 
lie Leu His Leu He Leu Trp He Leu Asp Arg Leu Phe Pne 



Cys He Tyr Arg Arg Phe 
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Ser Met Arg Glu Glu Tyr Arg Lys 



7 5 



7 0 

Ala Val Asp Ala Asp Asp Gly His Phe Val Ser He GL 



■ :u ■ 

• ; l : -i ?. 

. - 1 ■ ■ .oligonucleotide 

*.h'hc-.:ga"itt caggaggtaa aaacatatgg ctatcatcta cc 

■ i : • P.Vi 

■ .. li ■ PPT 

■ ll?. ■ Ba -teriophage f2 

Asr Phe Thr Gin Phe Val Leu Val Asn Asp Gly Gly Thr Gly 
5 10 
,„ r: 7al Thr val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp 

2 0 L 5 

- r 3,r c„ A „ n ser Arg Ser Gin Ala Tyr Lys Val Thr Cys Ser Val 
-,5 " 4 0 4J 

,. r S -r Ala Gin Asn Arg Lys Tyr Thr lie Lys Val Glu Val 
•"" 5,V * " 55 ' D ° 

L ys Val Ala Thr Gin Thr Val Gly Gly Val Glu Leu Pro Val Ala 

;.t. 7c 75 

Trp Arg Ser Tyr Leu Asn Leu Glu Leu Thr He Pro He Phe Ala 



A-n 3*r Asp =ys Glu Leu He Val Lys Ala Met Gin Gly Leu Leu 

B or. 31y Asn Pro He Pro Ser Ala He Ala Ala Asn Ser Gly ue 
■ P u i 120 125 



j; 2. • Circular Mimotope 
•:410 > -16 



le Asn His Ara 



iy Tyr Trp Val Cys Gly Asp .-re 
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:ii;>> r: 1 7 

'l:*: i'RT 

j • Bacteriophage Q-beta 

MCO- 217 

yet Ala Lys Leu Glu Thr Val 



1 

Lv« 3ln Thr Leu Val Leu Asn 

20 



Val Ala Ser Leu 



• Gin Ala 



i-a". Thr Val Ser Val Ser Gin 
50 55 

7a. Gin Val Lys He Gin Asn 



~. Y3 Aso Pro Ser Val Thr Arg 

Ph- Thr Gin Tyr Ser Thr Asp 
100 

L-u Ala Ala Leu Leu Ala Ser 
115 

Leu Asn Pro Ala Tyr Trp Thr 

i:-o 

Se> L-s Pro Asp Pro Val He 
1.;'-. " 150 

G ' ■ r T.nr Gly Lys Tyr Thr Cys 

165 

v. 3 _ Tyr Glu Pro Pre Thr Lys 

Val Glu Leu Gin E ro Arg Glu 

Yiy Asr. Thr Lys Trp Arg Asp 
•' 211 



Thr Leu Hy Asn He 
10 

Pro Arg 3ly Val Asr. 

25 

Glv Ala Val Pro Ala 
40~ 

Pr > Ser Arg Asn Arc 
60 

Pr- Thr Ala Cys Thr 
75 

Gin Ala Tyr Ala Asp 
3(- 

Glu Hu Arg Ala Phe 
10b 

Leu Leu He Asp 



31 y Lys Asp Glv 



Pre. Thr Asn Gly 
30 

Leu Glu Lys Arg 



L- u Leu He Ala Gly ' 
14 J 

Pro Asr Pro Pro He 



Lys Asn Tyr Lys 

Al a Asn Gly Ser 

8 0 

Val Thr Phe Ser 

■ Val Arg Thr Glu 
11"' 

Al a He Asp Gin 
Glv Gly Ser Gly 



Pro Pro Pi 



160 



Er: , p ho Ala He Trp 



Asn Ar j Pro Trp Fi 



Ser Leu Glu Glu 
175 

He Tor Asn Ala 
l'.-0 



. As d Val Ala Leu 1 ys Asp 



11C 



[ Gly Asn 

2 30 



Leu Ala Thr Asp Gin 



qi .. V/3 L y S pro Gly Ala fhe 



Trp Asp 



lly T-.-r He Asp L-=u 

215 

Ara Aso Sin Lys Ty; 

250 

2 65 



Ser Asp H 



;- ( .r Tyr Thr Thr 

; Ma Thr Tyr 
24 0 

Asp He Arg Glu 
Pho : ie Tyr Leu 
. Ala Ala Tyr His 



-110- 



• _n .,-ri G 1 Phe Trp Arg Asp Pro Ser Ser 3ly 

Ala Asp >ly ^ 11'= yui rn - ^ ' 3Q0 



Pro Phe Asp Phe Thr Lys Phft Asp Lys Thr Lys Cys Pro II 



510 

Gin .-.La Val He Val Val Pro Arg Ala 



3 2 3 



;. i : ■ 


:" 18 


l: 1 1 . • 


• 7 0 


ill ■ 


r RT 


?A2 ■ 


Amyl 


MO'."- ■ 


: is 



, st M Et o :::y Leu Ma Leu Leu Leu Leu Ala Ma Tr». Thr Ma «, 

5 1U 
Ma Leu Glu Val Mo Thr Asp Gly Mn Ma My Leu Leu Ala Glu Pre 

-o 

,ln l:e Ala net Phe Cys Gly Arg Leu Asn Met His Me, Asn Val Gin 
35 4U 
j'L v -YS rrp As, Ser Asp Pro Ser Gly Thr Lys Thr Cys lie Asp 
' lY 1 55 bJ 

- hI Lys Glu Gly Me Leu Gin Tyr Gys Gin Glu Val Tyr Pee Glu _eu 

Gin II, Thr Asn v al Val Glu Ala Asn Gin Pro Val Thr He Gin Asn 

8 5 90 

T„ CV, LVS M 3 My Ar, Lye Gin Gys Lys Thr Has Pro Ms Phe Val 

100 lGb 

n . E .. 3 Tyr Arg Gys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu 

115 13C 
Val Pro Asp Lys Gys Lys Phe Leu His Gin Glu Arg Met As P Val Gys 

ru nr His Leu H,s Trp His Tnr Val Ala Lys Glu Tnr Gys Ser G^u 

ill ' ' 150 

Lv , SA-r Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro =ya 31y He 

As-'f Lys Phe Arg Sly Val Glu Phe Val :ys Cys Pro Leu Ala Glu Glu 

wal A to Ser Ala As P Ala Glu Glu Asp Asp Ser Asp Val 

M,^ ^ - a 

Irp Trp Gly Gly Ala Asp Tnr Asp Tyr Ala Asp Gly Ser Glu .esp l/s 



-Ill- 



Z KU Asp Asp Asp Clu Asp ASP 31. Asp 0!y Asp CP, V.l Glu Glu 
Glu Ala 31u CP, fro T»r Glu Glu Ala Thr Co, », rhr Thr S.r U. 
M . Thr «* Thr Chr Thr Thr Thr .U» «: V,l Glu Glu Vs. V.l Ars 

ox. v.! ^ S « ciu nn ai ; ci, th* cip pp. cys AP, ai, «t I U 

290 255 
S6 P Ar g Tr P Tyr Ph.« ? v.! Thr Clu Gly Lys CPS Ala P»«» J* 
3C5 

Tyr Gly Gly Cys 



Asn Arg Asn Asn Phe Asp Thr Glu Glu Tyr 
Gly Ser Ala Met Ser Gin Ser Leu Leu Lys Thr 



^ a c v Zl " pa Met Sf'r 'j.Lll O-J- - 

Cys Met Ala Va_ Cys Gly Ser A.a net . ^ 

3-10 -* :) 
T Sr Gin Clu Pro Lea Ala Ar g Asp Pra v.l Lys lea Pro Tar Thr Ala 

Ma Ser Par Pro As P Ala val Asp Lys Tyr Lou Clu Thr Pro Cly Asp 

37 0 0,0 
Glu Asn Glu His Ala His Phe Gin Lys Ala Lys Glu Arg Leu Glu Ala 

;-8 5 3 -'° 

Lys Has Ar 3 Clu Ar , ,« Ser ,1, Val «<> Clu T, f Clu £ Ala 

G lu Are: Gin Ala Ops Asn Leu Pre Ape Ala As P Lys Lys Ala val A= 
■12 J 

3lD His Phe Cla Clu Lys Val Clu Ser Leu Clu Clu Clu Ala Ala Asu 

Clu Aru lir. Clu Leu val Clu TPs Has ,et Ala Ar, Val Clu Ala Met 
45 3 453 

- = t a . Glu Asn Tyr He Thr Ala Leu 

Leu Asn Asp. Ar; erg ••_ ' • - e - - ' 4 75 4 -,; 

4 65 4/0 

Gin Ma Val Pro Pro Arg Pro A:, His Val Phe Asn Met Leu Lys Lys 
Tyr val Ar 3 Ala Glu Gin Lys Asp Ajg 3 ln Hrs Thr Leu Lys His Phe 
Glu His Val Arg Met Val Asr Pro Lys Lys Ala Ala Gin lie Arg Ser 

< r-.~ Tvr G" u Arg Met Asn Gin Ser 

Gin Val Met Tnr Hrs Leu Arg va. Ire Tyr _ ^ 



-112- 

Glu Gin Asn Tyr Ser Asp Asp Val 



57 3 



, Ala Arn Met He Ser Glu Pro Arg He Ser Tyr Gly Asn Asp Ala 



Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr Val Glu Leu Leu Pro 



Val Asn Gly 31u Pn« Ser Leu Asp As P Leu Gin Pro Trp His Ser Pn 



64') 



Glv Ala Asp Ser Val Pro Ala Asn Thr Glu Asn Glu Val Glu Ero Va 
62 5 630 
top Ala Ar, Pro Ala M . Asp Arc, Gly Leu Thr Thr Ar 3 Pro Gly S, 

Gly wu Thr Asn II, Ays Thr Giu C.iu II, Ser Glu V.l Lys !=« As 
660 bbJ 



Glu I he Ar 3 His As P Ser Gly Tyr Glu Val His His Gin Lys Leu 
6 7 5 *° ^ 3 

Val Fhe Phe Ala Glu Asp Val Sly Ser Asn Lys Gly A3 a He He Gly 



695 

*t vai Gly Gly Val Val He Ala Thr Val He Val He Thr Leu 



Met Leu Lvs Lys Lys Gin Tyr Thr Ser lie Mrs H, s Gly Val Val 
725 ' i0 

GM Ala Ala Val Thr Pro Glu Glu Arc, His Leu Ser Lys Met 

' s • - 7 45 



7 4 3 



.,ln Asn GLy Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Hn Met 
755 7 ' 3 -' 



lie:- n c » 

'A\ '■ 3eta-Ariy lC'ici Peptide Precursor (Homo Sapiens) 
:4Cu- 219 

3ly Ser Gly Leu Thr Asn He lys Thr Glu Glu He Ser Glu Val Lys 
1 3 

M 3t As P Ala Glu Phe Arc His Asp Ser Gly Tyr Glu Val His His Sin 



-113- 



Th r Ser Asn His Hi 



:.HOv 2. 1 
■:.':11 ■ 

. -3.13 ■ Amyloid Beta Peptide 



p Ala -r.iu Phe Arg His Asp Ser Gly Tyr Glu Val Hxs His Gin Lys 



L,u Val She Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala lie He 



25 

y.et Val Gly Gly Val Val He Ala 



111- Hjiric sapie 



Tyr Phe Arg Ala Gin Met Asp Pro Asn Arg He Ser Glu Asp Gly Thr 
Arg Leu His Glu Asn Ala Asp Phe Gin 



Asc Thr Thr Leu Glu Ser Gin Asp Thr Lys Leu lie Pro Asp Ser Cys 



Arc; Ai- 
SO 



le Lys Gin Ala Phe Gin Gly Ala Val Gin Lys Glu Leu Gin 

5 5 b0 

lis He Val Gly Ser Gin His He Arg Ala Glu Lys Ala Met Val Asp 



Trp Leu Asp Leu Ala Lys Arg Ser Lys Leu Glu Ala Gin Pro 



Phe Ala His Leu Thr He Asn Ala Thr Asp He Pro 



er Gly Scr His 



Ser Leu Ser 



-114- 



Ser Asn Met Thr fh-2 Set ash " ' 14C 



, s Leu Tie Vai Asn Gin Asp Gly 



Ty r Ala Asn He Cys Phe Arg His His Giu Thr Se 
150 



t> r Giu Tyr Leu Gin Leu 



Met Val Tyr Val Thr Lys 



Pm Ser Ser His Thr Leu Met Lys Gly Gly Ser 
185 



Ser Giu Phe His Phe Tyr Ser He Asn 
2 DO '- 0 3 

Lys Leu Arg Ser Gly Giu Giu He Ser He Giu 



,,3. s.r A:-:n Pro Ser Leu Leu Asp Pro Asp Gin Asp Ala Thr Tyr Phe 
2 30 - 3b 



E > e L-s Val Arg Asp He Asp 
145 



. • Homo sapiens 
•.100 > 222 

;, 2t Asp Pro Asn Arg He Ser Giu Asp Gly Thr His Cys He Tyr Arg 
1 5 

„. Leu Ar, Leu His Giu Asn M. Asp Phe Gin ASP Thr Thr Leu Giu 
,er Gin AS P Thr Lys Leu He Pro Asp Ser Gys Arc, Jr, U. I*. Gin 

;aa Phe Gin Gly Ale val Gin Lys Giu Leu Gin Hi. U. Vai Gly Ser 

50 



-.-a a:. a GJ u .,a 



Ala Met Val Asp Gly Ser Trp Leu Asp 



-115- 

"1 V Scr Hit Ly^ Vai Ser Leu Ser 

He Asn Ala Thr Asp II'" t'ro ber - • il0 

100 iJj 

ser Trf , Tyr Has asp »r, SI, «P Ma iys II, Ser „„ « Thr Phe 

115 i " L 

r r - , Tvs Leu ii, Val As [i Gin Asp Gly Phe Tyr Tyr Leu Tyr 
Ser Asn G~y L>s Leu ir- va^ 140 

l?i. ^ 
R1 a U, Cys Phe Aj, His his Glu Thr jjg «, »P «• «• f 60 



Val Thr Lys Thr Ser He Lys He 



165 



Pi: , s-:, Ser his Thr Leu H.t Lys 51, Gly ser Thr L,s Tyr Tn> S« 



Gly Asn SVr 3-J 



160 

Val Gly Gly Phe Phe 



Phe His Phe Tyr Ser He Asn 
200 

Glu Val Ser Asn Pro Ser 



L ,u lv> Asp Pro Asp .an Asp Ala Thr Tyr The 31, Ma Phe Lys Val 
Arg Asp He Asp 



21" ■ Mus mus cuius 

:40 J • 223 

Tyr ?he «, ,la Gin Met Asp Pro Asn «, He Ser Glu As P Ser Thr 

1 

T „„ Ara ieu His Glu Asn Ala Gly Leu Gin 
His Zys Phe Tyr Arg He ^ou ".^ -- J rt 30 
2 0 

„sp ser Thr he, Giu Ser Glu Mp Thr Lea Pre Asp Ser Cys Arc, Are 



Val 3lv Pro Gin Arg Phe Se 
65 ' 70 



-116- 

3 ore Ala Met Met GIu Gly Ser 



r-i-, m a ri - pro Phe Ala 
Trp Le, Asp Val Ala Gin Arq Gly Lys Pro Gla Ala ,1.. ^ 

» i3 lea Thr lie Asn Ala Al, Ser Ue Pro Ser Gly S« Hrs Lys Val 
100 1,Jt> 

Thr Mu Ser Ser Trp Tyr Hrs Asp Aro Gly Trp Ala Tys ». Ser Asn 
115 1 ' A 

, ri-, T-s Lr-u Ara Val Asn Gin A.sp Gly Phe Tyr 
Met Thr Leu Ser Asn Gly L , s Leu Arj ^ 

inn 

Ty , Too Tyr Ala Asn Tie Cys Pne Arq His Hrs Gla Thr Ser Gly Ser 

■ r Val v a l Lys Thr Ser 



Gin Leu Met Val Tyr 

165 



Val Pro Thr Asp Tyr Leu ^ q 



Xi , Lys lie Pre Ser Ser His Asn Tea Met Tys Gly Gly Ser Thr lys 

180 105 

Ma Trp ser Gly Asa Ser Gla The His Phe Tyr Ser Us Ash Val Gly 

slv Kt . P , e Lys Leo Arq Ala Gly Gla Gla Ue Ser Ue Gin Val Ser 
-> i n - x b 



::o Ser Leu Leu Asp Pro Asp Gin 



Asp Ala Thr Tyr Phe Gly Ala 



PL.T 

Mus mu 3 cuius 



Pne Gin Gly Ala Val Gin Lys 



Trp Leu Asp Val Ala 
35 



Leu Thr He Asn Al 



pre Glu A! a Gin Pro Phe ALa 



Ala Ser lie Pro Ser Gly Ser His Lys Val 



Leu Ser Ser Trp Tyr His Asp Arg Gly Tr P 



Met Thr Leu Ser Asn Gly Lys Leu Arg Val Asn 



Ala Lys He Ser Asn 

80 

Gin Asp Gly Phe Tyr 



Tyr :,u T yI : Ala Aar. lie cys Kg «• <*» «« ftS 617 *" 



Val Pro Thr Asp Tyr Leu 
115 



He Pro Ser Ser 



Gin Leu Met Val Tyr V 



t l Val Lys T'nr Ser 



His Asn Leu Met Lys Gly Gly Ser Thr Lys 



Asn Trp Ser Gly Asn 



Ser Glu Phe His Phe 

150 



Tyr Ser He Asn Val Gly 



D> e Ph- Lys Leu Arg Ala Gly Glu 
165 



Glu He Ser He Gin Val Ser 



Psn ' J "o Ser Leu Leu Asp 

16 0 



Pro Asp Gin Asp Ala 
185 



Thr Tyr Pne Sly Ala 
190 



Pr. e lys Val Gin Asp He Asp 
195 



PPT 

Ra:tus sp. 



:4 )0 L25 

.. ., - Thr a S n Val Pro Arg Ala Ser 
Pre Met Pne - ie -a- , 



Val Pro Glu 

15 



31y Phe Leu 



r,iu Leu Thr Gin Gin Leu Ala Gin Ala Thr Gly Lys 

25 Ju 



/al Val Pro Asp Gin Leu Met .r.i 



-118- 



R i, Ton rvs Ser Leu His Ser He 
Thr Ser Asp nu w- - eJ — . n 



Ala Gin As n Arg Asn Tyr Ser Lys Leu Leu Cys 
70 75 



His He Ser Pro Asp Arg 



Arg Val Tyr He 



Gly :.eu Leu Ser Asp Arg Leu ^ 

M., '^r Tyr A3 f Het Asn Ala Ala Asn val Gly Trp Asn Gly Sen Thr 



ICO 



• •• 220 

■_1L' 114 
OlH PF.T 

> Mus musculus 

P^Me, Phi He Val Asn Thr Asn Val Pro Arg Ala Ser Val P» Glu 

n - Ph^ Leu Ser Glu Leu Thr Gin Gin Leu Ala Gin Ala Thr Gly Lys 

2C 25 



Ala Gin 



Tyr lie Ala Val His Val Val Pro Asp Gin Leu Met Thr 



4 0 



50 55 
y, Lvs He Gly Gly Ala Gin Asn Arg Asn Tyr Ser Lys Leu Leu Cys 

y... Leu Leu Ser Asp Arg Leu His He Ser Pro Asp Arg Val Tyr He 

8 5 90 

Asn Tyr Tyr Asp Met Asn Ala Ala Asn Val Gly Trp Asn Gly Ser Thr 



-119- 



< 2 1 2 ■- H oroo sapiens 
<4C-:. ■ ^27 

PEC Met Ph.: He Val Asn Thr Asn v a l Pro Arg 



Ala Ser Val Pro Asp 

10 



0,. Ph- Leu ser llu Leu Thr Gin Sin ueu Ala Gin Al. Thr Gly ^ 
2 3 Z ^ 

T1 3 Ala Va i his Val Val Pro Asp Gin Leu Met Ala 
Pr-J Pr: Gin Tyr He Ala Va. his ^ 



Pho Gly Gly Ser Se 



. u Pro Cys Ala Leu Cys Ser Leu Hxs Ser He 



G . h , 3 He Gly Sly Ala Gin Asn Ar g Ser Tyr Ser Lys Leu Leu Cys 
|* J J "70 /J 

,-.u L,,u w . «» «, »» »* »« i« »° ~» Arg val »f lle 

35 JU 

„. ,-.. E IV£ Asp act Asn. Ala Ala *» Val Gly Trp Aan Asn Ser Thr 

ICC 



. 110: 228 
-111" IE 5 
.. ; 12 ■ PPT 



400 ■ 228 

i cor- tph Leu Leu Leu Leu Ser 
, t -; hr Pro Gly Lys Thr Ser Leu Val Ser Leu 15 

e Pro Arg Asn Pro Gly 



I.eu Slu Ala He Val Lys Ala Gly lie Thr He 



He Kis Asn Arg Asn 



Asn Lys Asn Phe Pro Arg Thr Val Met Val Asn 
4 0 43 

Thr Asn Thr Asn Pro Lys Arg Ser Ser 



;.,, s .a ijPU Pis ::- rg As- 
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Prj Glu Arg Tyi 



Pro Ser Val lie Trp 



LejGly c y s lie M . >.la MP «, - v.! «P - H« »n « 

v ,, K5llea »C, Olu ne ,eu V.1 «, Jlu Pro P„ Hi. 

115 

„ ,, W S„ Phe Me I,- 01. Ly. XL - -1 Se r Val G1,C 

Thr CVS val Thr Pro II. Val His »« V.l W. 
1 4 5 



.v 12 - p RT 

... .213 ■ Mus musculus 

■l°'j 2 L Gly « g M. Ser S « val Ser - - - go - 

Let ser L eo ,1a ,1a Thr val ly . ^ ,1a ,1a He He Pro Cla se, 



Ala. Cys Pro Asn Th 



r Glu Ala Lys Asp Phe 



Leu Gin Asn Val Lys 



40 



yal Asn Leu Lys Val Phe Asn Ser Leu Gly Ala Lys 



Val Ser Ser Arg 



Leu Asn Aro Ser Thr Ser Pro Trp Thr Leu His 

1 0 



Cys Arg His Gin Arg Cys val - 



r Val He Trp Glu Ala Gin 

T rl „ L v S Leu Asp His His 

Cys Val Asn A, a olu Gl, L, s - 



Ar 3 Asn Glu Asp Pro Asp Arg Tyr Pro Ser var _ _ ~ „ 



Leu Lys Arg 1 



-121- 



ai 31y :ys Thr Cys 



r.ic:- ;30 

■ !-iono sapiens 
•AO:- -'30 



, et '., la Leu Leu Leu Thr Thr Val He Ala Leu Thr Cys Leu Gly Gly 
1 5 

va l Pro Pro Ser Thr Ala Leu Arg Glu Leu 

2 5 

He Thr Gin Asn Gin Lys Ala Pro Leu Cys 



P'ne Ala Ser Pro Gly Pro Val Pro «u — 3Q 
20 " 3 



He Glu Glu Leu Val Asn 

35 

lie Asn Leu Thr Ala Gly Met Tyr Cys 

60 

Ala He Glu 



As ._ Gly Ser Met Val Trp Ser 



13 Ala Leu Glu Ser Leu He Asn Val Ser Gly Cys Ser 



vs Tr.r Gin Arg Met Leu Ser Gly Phe Cys Pro His Lys _ 



s Val Ser Ala 

90 



Leu his Val Arg 
105 



Asp Thr Lys He Glu Val Ma 



Val Lys Asp 

115 



Leu Leu Leu His Leu Lys Lys Leu Phe Arg Glu 

1 Of " 



HO: 2 31 
:n:- :i2 
:i2 ■ ppt 

■ Homo sapiens 
• :400 > 231 

, ly Pro vai Pro Pro Ser Thr Ala Leu Ar, Glu Leu U. Gl« - 
val Asn He Thr Gin Mr. Gin Lys Ala fro Leu Cys Asn Gly Ser Met 



-122- 

.... ce Ala Ala L*u Glu 

va l 7:p Pel He hat. Leu Tht Rl» o»V ■"»• "'" 45 

st . r :.,„ Asn Val Se, Gly Cys See Ala He Glu Lys Thr Gin Ar g 

„,t ,, u see Gly rh. cy. p*o «i« W« !? r Rla ' 31y sln %' 

ser , 1U His val JJ, Asp Thr Lys He Glu val Ma Gin Phe V f Lys 
Leu Leu His Leu Lys Lys Leu Phe Ar g Glu Gly Ar, Fh. Asn 

100 i - 



? Mus musculus 
<4C- • :.32 

Dt ._ 1^,1 Thr Leu Lys Glu -ueu 
Gl ,, ? r , val Pro Arg Ser Val Ser ueu Pro Le- - 15 

j -r Thr run Asp Gin Thr Pro Leu Cys Asn 
-1.-. Gl - Glu Leu Ser Asn He Thr bin ^i- . _ 

20 ^ 

G1 .. se- He, val Tap Ser Val Asp leu Ala Ala Gly Gly Phe Cys val 
35 40 

A,, Leu Asp Ser Leu Thr Asn He Se, Asn Gys Asn Ala He Tyr As, 

T , ; , :a te , He Leu His Gly Leu Gys Asn Arg Lys Ala Pre The The 
6: 

v , s . t see Leu Pro Asp The Lys He Glu Val Ala His Phe lie The 

8 5 4J 

,., leu See Tye Tne Lys Gin Leu Phe Ae g Hue Gly Pro Phe 

•" ' 100 



. 213 • Horr.o sapiens 

■.4 00 ^33 



-123- 



Met Aig 
] 



Val Tyr Ala He Pro Thr Glu 11-5 



Ala Leu Gly Ala Ala r/r 



Pro Thr Ser Ala Leu Val Lys GIu 



n nr l-u Ala Leu Leu Ser Thr H13 Ar g Thr Leu Leu He Ala Asn Glu 

35 4C 45 

Thr L-u Arg He Pro Val Pro Val His Lys Asn His Gin Leu Cys Thr 

5 3 55 60 

~lu --Lu He Phe Gin Gly He Gly Thr Leu Glu Ser Gin Thr Val Gin 
£5 70 "75 80 

Hy Sly Thr Val Glu Arg Leu Phe Lys Asn Leu Ser Leu He Lys Lys 



"■vr He A = p Hy Hn Lvs Lys Lys Cys Gly Glu Glu Arg Arg Arg Val 

130 ' " 105 HO 

Asn Gin Phe Leu Asp Tyr Leu Gin Glu Phe Leu Gly Val Met Asn Thr 
115 " 1-0 125 



Glu Trp He He Glu Ser 
130 



- HC: 234 

Lll: 115 

■:112:- pf.t 

:H3 ■ Hc.no sapiens 

■:400 ■ 234 

He Pro Thr Glu He Pro Thr Ser Ala Leu Val Lys Glu Thr Leu Ala 



L-u >u S-r Thr His Ara Thr Leu Leu :le Ala Asn Glu Thr Leu Arg 

2C 25 30 



He Pro Val Pro Val 



His Lys Asn His Gin Leu Cys Thr Glu Glu He 



Hn Thr Val Gin Gly Sly Thr 



the 31n Gly He Gly Thr Leu Glu Ser 

^ n 5b 60 



T "al Glu Ara Leu Phe Lys Asn Leu Ser Leu He Lys Lys lyr He Asp 



Gin Lys Lys Lys Cys Gxy 



-124- 

ys Gly G Lu Giu Arg Arc 



Asn Gin Phe 



90 



, A3P T ,, Leu cm Giu Lee Leo Gly val Met ,sr. Thr Giu Trp 



•FT 

;l -, - Mus mus cuius 



,et :;lu -le Pro Met 



, „ i t,,* rlu Thr Leu Thr Gin Leu 
Ser Thr Val Val Lys Giu inr ^ 



= j Ala His Arg 
2 0 



R1 a Leo Leu Thr Ser Asn Giu Thr K er «, Leu Pro 



Ile Gly Glu He Phe Gin 



, a ; BE1 , Thr Hxs Lys Asn His Gin Leu Cys 

35 

Gin Thr Val Arg Gly Gly Thr Val Glu 



L eu Asp He Leu Lys Asn Gl: 



He Asp Arg Gin 



Met Leu Phe Gin Asn Leu Ser Leu He Lys Lys Tyr 
L ,,C, LysGys Gly Glu Glu Arg Arg Arg Thr Arg Gin Phe Leu Asp 
.. .. . ... c-1, Pb« ^u Gly Val Met Ser Thr Glu Trp Ala Met Glu 



236 
11 1U 

; 12 ■ Pf-T 

-l~<, • Homo sapiens 



-125- 

u , p r o Ala Lya Val Val Arg Ser Tyr Arg Lys Gin Glu Pro 



„ ± Phe L-u Pro Arg Lys Arq Ser Gin 

Glv Cy* S-r He Pro ^ 



Ala Glu Leu Cys Ala Asp Pro 



ro Ala He - 

4 0 

Lys Gli Leu Trp Val Gin Gin Leu Met 
Pro Ala Glr. Gly :ys 



Asp Lys Thr Pro Ser Pro Gin Lys 



Gin 
6- 

Gly Lys Gly Ser 

Arg Lys Asp Arg 



r-v A" a Ser lys Thr Gly Lys Lys Gly 
Asp Arg bxy A^a ber y 



Lys Gly Cys Lys Arg 



■ in- no 

Hli- r-RT 

"'is • Mus muscuius 



35 

c-r ri-i Thr Pro Lys Gly Pro 
Thr Glu rt rg S- f r bin inr ^ 



-4C0> 137 

~ t 3 „ tvc "vr Ser Gin Lys Lys 
.\=;p Gly Gly Gly Gin Asp Cys Lys H- ^ ^ 1£ 



3ln Glu Pro Ser Leu 

30 

Ala lie Leu Ph. Ser Pro Arg Lys His Ser Lys 



T] , Pre Tyr Ser He Val Arg Gly Tyr Arg Lys 
20 



Gly Cys Pro He Pro 

35 

a - a , sn Pro Glu Glu Gly Trp Val Gin Asn Leu Met 



S3 



.,, „, Geu Asp GLn Pro Pro Ma Pro Gly Ly. 
,., ,, M , 0 1, T„r ser L». S« *, L,. Ly. Bly .,. -V ~ 



21 Homo sapiens 
■a -, ) . ?:■ 3 

Tyr Arg Cys Pro Cys Arg Phe 



Asl. 11" I.vs Pro 7al Ser L' 
1 ' 



Ser 



Glu 



V.1 AL Arc, "a *,„ ».l Lys His Leu Lys U. Leu «n 
20 

Val Ala Arg Leu Lys Asn Asn Asn 



Thl r , c Asn Cys Ma Leu Gin lie 



Ile Gin Glu Tyr Leu 

Arg 



in 7al cys He Asp Pro Lys Leu Lys Trp 



Glu Lys Ale 
f :■ 



Leu Asn Lys Arg Phe Lys Met 



.. ->\ ;-■ ■ Mus mus cuius 

..4r.:j- 23* 

Asp 3iy Lys Pro Val Ser Leu 



Ser Tyr Arg Cys Pro Cys 
10 



Pro Cys Arg Phe Phe 



,,. 3 e: His „. tt. W - «» « Lys - ~ "» " 

20 - 3 

nj K , „, C M. - Gl» m V.1 Ma - Ly- - ~ 

^ 3 ., -.,„ „. Ase Pro Lys Leu Lys Trp lie Gin Glu Tyr Leu 

G1 tys Ma Leu Asn Lys 
in 



2 40 
109 
PRT 

Home sapiens 
240 

„ s Phe He Ser Thr Ser Leu Leu Leu Met Leu 



-127- 

-o Val Gin Gly Val Leu Glu Val T 



hr Ser Leu Arg 



Cy = hr 3 Cys val cm Cla S„ ser val Ph. He Pro «, 



Asp 7-.I3 He 



tro A rg Gly Asn Gly Cys 



Pro Arg Lys -Liu 



, e Iie Val TrP Lys Lys „sn Lys Se, He V.l Cys Val Asp Pro Gin 
,, a 3 ,u Trp He Gin Arg Met Me, Glu Val Leu Arg Lys ^ Se, Se, 
Ser Tnr Leu Pro Val Pro Val Phe Lys Arg Lys He Pro 



oil- IC9 

..21.1 ■ PPT 

..'1.3- I'jUS musoulus 



Met Arc: Leu Ser 



Thr Ala Thr 



Leu Leu Leu Leu Leu 



Ala Ser Cys Leu 



Gly His Gly H 



e Leu Glu Ala His Tyr Thr 



ry- Thr Asn Leu Lys Cys 

30 



«, cy* Ser -ny Val tt, ser Thr V.X Val «y - „n ». - - 
,„ el , vsl Thr Pro Pro Gly Asn Gly Cys Pro Lys Thr Glu val 

vt : Trp Thr hys H. f Lys hys V.l II. Cys val R sn Pro Ma 

„• w a i i-in -er Lvs Ser Leu Ser 
L . 7J -J L eu Gin Arg Leu Leu Arg nrs 1 b.n ^ 
- * b 85 JJ 

S er Tar Pro Gin Ala Pre Val Ser Lys Arg Arg Ala Ala 



-128- 



-:213 - Hono sapiens 

Me-' LVS^M Ser Ala Ma Leu Leu Tr P Leu Leu Leu He Ma Ala Ma 



s ., r pro Gin Gly Leu Ma Giy t r ■ 



Ala Giy Fro Ala Ser 



Val Fro Thr Thr Cys 



Cvs P,e Asn Leu Ala Asn Arg Lys He Pro Leu Gin Arg 



Tv r Arg Arg He Thr Ser 



Gly Lys Gys Fro Gin Lys Ma Val lie Phe 



L ... nt L ., 8 L eu Ala Lys Asp He Cys Ala Asp Pro Lys Lys Lys Trp 
Vi: Qin Asp Ser Met Lys Tyr Leu Asp Gin Lys Ser Pro Thr Pro Lys 



Ml- U9 
_12 ■ PPT 

113- Home sapiens 



■:400 ■ 243 

!5 , t M . Gly L e„ H.t Thr He Val Thr Ser Tea Teu Phe Tee, Gly VI 
... „.« His ne lie Pro Thr Gly Ser val Val He Pre Ser Pro 



,..„ e Y3 «.t Phe Phe val ser lys «, U. Pro 01» «» tt, val val 

5 . r nr cvs Leu Lys Ala Gly Val He 
;er Tyr Gin Leu Ser Ser Arg Ser Inr Cy , - ^ 
50 

. . .... r ,., r.ir Gin Phe Cys Giy Asp Pro Lys Gin Gxu 

Phe Tnr Tnr i,ys t/S J - 75 5 - 

. Leu Asp Ala Lys Gin Lys Lys Ala 

Tr t vai Gir - Arg ir Met ~ ya " ** ^ 9d 
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S or Pro Ar 3 Ala Arg Ala 
100 



Ero 31v Asn Gm Thr Thr Cys 
115 



pro Val Gin Arg Tyr 



Hono sapiens 



,,,, < A .,z GLy Leu Ser Leu Ala Ser Ala Val Leu 



Leu Ala Ser Leu Leu 



... Leu HU Leu Gly Thr Ala Thr Are 31y Ser Asp He Ser Lys Thr 

20 - 5J 

Cy. Cys The sin Tyr Ser Hrs Lys Pro Leu Pro Trp Thr Trp Val Arg 
s ,r „, ,lu Phe Thr Ser «n Ser Cys Ser Gin AT, Ala yah He Phe 
Tr , ,hr Lys AT, Ciy Lys Lys Val Cys Thr Hrs Pro Ar g Lys Lys Trp 



-1 GLn Lys Tyr He Ser 
85 

::c:- :.45 

■ :ius rausculus 



Leu Leu Lys Thr Pro Lys Gin Leu 



:4 3 



3ln Ser Ser 



Thr Ala Leu Leu Phe Leu 



Leu Leu Thr Val Thr Ser 



P1 .e Tfci Ser Gin Val Leu 



Ala His Pro Gly Ser 



C-> Phe He Met Thr Ser Lys Lys He Pro Asn 
35 40 



He Pro Thr Ser Cys 



Thr Leu Leu Lys ber 



He Thr Asn 



Asn Arg Cys Thr Leu n 



Lys Thr Arg Leu 



-130- 

Giy Lys Giu He Cys Ala Asp Pi 



VH -3ln Asp Ala Thr Lys His Leu Asp Gin Lys 



Gin Thr Pro Lys 



.19 
?RT 

•lus mus cuius 



Leu Val Ala 



Ser Ala Thr He Val Ala Gly Leu Leu Leu 

5 

He Asp Ser Val Thr He Ero Ser Ser 

He Pro Glu Asn Arg Val Val 
45 

Aia Gly Val He 



Cys Cys He Phe Pro 



Oys Cys Thr Ser Phe He Ser Lys Lys 



se , T vr Gin Leu Ala Asn Gly Ser He Cys Pro Lys 

50 " J 

tio rvs Thr Asp Pro Lys Leu Leu 
Ph ,. lie Thr Lys Lys Gly His Lys He Cys Thr A 8Q 

6b 

Trr val «„ n HU He G1 n LVs » «P «• - II" 



Val Arg Thr Lys Phe 



Ma Val Gin Arg Arg 



. Asn ser Thr Glu Val 



• - 10 • 247 

■ ..11 ■ 553 

■ PFvT 

. ■ Homo sapiens 

■:400- 247 



Gly Arg Cys Pro Pro ihr un 



Gly Ser Leu Hu 



-Bi- 
ll e. T h r 



Val Cys Leu l^u — , Q 



His Leu 

Glu Val Ser Glu Tyr Cys 



Ser His Met lie Civ Ser Giy 

40 



B1 , s« >.eu G1 „ - - «P - M « ^ ™ S " G " 

50 ° 

n. t« «« *■» «• fs u lys ^ "° Val » 

65- 

Tyrwu l». «. - - Mu v., «» 5T Tnr 

Met Arg Ph e fo ,,3 P — »• in GlnLeu 

Glr slt „ s« ,eu - 3., CV3 «- *,r ^ «P ^ - 

115 



Leu Leu Glu Lys Val Ly 

14 5 lo ' J 



Cys Val M Thr Phe Tyr Glu Tnr Pro Leu Gin 
s Asn Val Phe Asn Glu Thr Lys Asr. Leu Leu 



lu His Asp Lys Ala Cys Va L K.g — 14Q 

13: 



He Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 
, r :m asp val Val Thr Lys Pro Aso Cys Asn Cys Leu 



Asp Lys Asp Trp Asn He *ne ^ »- q 



c r net Ala Pro Val Ala Gly Leu Thr Trp Glu 
Gin Pro Leu Ala Pro Ser Met Kia n.c ^ 



> 3ly Ser Ser Leu Leu Pro Gly Glu Gin Pro 



Thr Glu 



t L s G ir. Arg Pro Pro Arg Ser 
His Thr Val Asp Pro Gly ser — -j^ - 255 



Thr He Gly 31y Ser Pro 

2 7 5 

n n yip Leu Asp Ser Ala Met Gly Thr Asn Trp Val 

Pre Gly Met Glu Asp He Leu ms F ^ 



3 lu Glu Ala Ser Gly Glu Ala Ser Glu Ire Pro 



Val Pro Gin Gly 

Pro 
305 

-i,, riv -lv c -=r Met Gin Thr 3lu 
Thr Glu Leu Ser Pro Ser Arg Pro ,ly ^ - - 1 3 -. 5 

a- a Ser Pro Leu Pro Ala 

" ~ ' 350 

s.r m. ,vs «y «n «. *«, «u W v.. «>* =iy «* «• - "° 

35:. J ' 3U 

m u ,-i , rin tsc Tip Asn His Thr Pre- 
Arg Val Gly Fro Val Arg Pro Thr Hy G_n -s F ^ 
37 0 J 

0 ln Lys Til:: Asp His ?=. S.r Le U «P Pro P.= J» 

38 5 -' 3J 



Ser Pro Arg Pre 31n 

4 05 



Gly Leu Ser Asr. PrD 



- -n q Pr £ra Ser His Ser Ser Gly 
Ser Thr Leu Ser Ala Gin Pro Gin .eu Ser Arg ^ 

4 2: 4 '° 

ser v .i j.« « M - »v - -5 =: - u " y A " *" 5S T " *" ^ 

, Ig firg s« ,,■ Al. Glu Pre Glu Gly Civ Pro *U - «. 
4 50 455 

^iro^ 1,0 AO ? P,e Asn S« »: P,: ; l,u As P «.r His 

4 65 4/U 



3lu Arg Gin Sei Gn 

43 5 

Pro Ser Val He Leu Val Leu 



His Leu Leu 



5" 5 
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o T,,, nuGLn Pro Gla Gly Ser Pro Leu Thr Gin 
An Ala Asp Ser PrD Leu Gla GLn ^ 
530 SJJ 

Asp Asp A::g Gin Val Glu Leu Pro Val 









24 3 




5 r :2 


112: • 


PP'.T 


;:13 


Mas musculus 


: 1 0 D • 


2 48 



„. Aep. dy Ala Ala Cly Ar, g. Pro sor See Thr Trp Leu 

«, ST - re. „u Val Cys Leu Leu »ee Be, R r, See «. Ma 

20 ^ 

■ „ cr- Mis Met He Gly Asn Gly His Leu 
L-s Glu Val Ser Glu His Cys Ser His Met ^ 

35 4 J 

1 ^ Tpn He asp Ser :-ln Met Glu Thr Ser Cys Gin 
Lys Val Leu Gin bin Leu He Asp a , Q 

50 3J 

i: . W . Phe Glu rh. Val Asp Gin Glu Gin Leu Aap Asp Pro val Cy. 
65 70 

leu LY s Lys Ma Phe Phe Leu Val Un Asp lie He «P Glu The 

85 ' J 

Ke , M , Phe Lys As, asn The Pre Asn ,1a ,sn Ala The Glu AT, Leu 

nl , G1 u Leu see Asn Asn Leu A» See Cy. Phe The Lys Asp Tye Glu 

115 X " " 

Ola Gin Asn Lye Ala Cy, Val ,r, Th, Phe His Glu The Pro Leu Gin 



,u Leu Glu Lys lie Lys Asn Phe Phe Asn Clu The Lys Asn Leu Leu 
Asc Tro Asn lie Phe 



145 

Lys Asn Cys As 
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L ys Cys Ser Ser Arg Asp Val Val Thr Lys fro «sp ^ 

Tyr Pt „ ly . M . «.r Pro Ser :rer Pro «. M. *« Pro „i. 

195 

p ,la S.rMet Ala Pro Leu Ala Gly Lc,u Ala Trp As P 

Gin pr) Pro Ha P-- — L . 220 
21) 

Jg Ser «. « T» g- - Ser . U g. Pro Ser 01. - ■» 

, au „ gI U S , «pPro 0 l» Ser M . L»J - Arg E to f , - 

-m Thr G-u Gin Pro Asn His Gly Asp Arg 

Thr Cys Gin Thr Leu blu ber Thr u.u 27Q 

- r - n Pre Fis Pro Ser Ala Gly 31y Pr> Val Pro 
Leu Thr Glu As P Ser G,n Pre his , Q5 

, 0 — , er SPr Leu Gly Thr Asn Trp Val Leu 

Gly Val Glu Asp lie Leu -er 3QQ 

0 1„ UU Ma Ser 0,, Clu «. S„ OX. CXV ». -« «* ^ «- & 
305 

„ i ~iw rlw Ser He Gin Ala Glu Thr 
Lys Phe Ser Pro Ser Thr Pr 3 Val. ly G17 Ser 

c-r Al- Ser Pro PT.e Pre Lys Ser Thr Glu 
Asp Arc Pro Arg Ala Leu S,r Al. Ser ^ 

..... mv. r Glu Val Asn 

Asp Gin Lys Pro Val Asp He rhr Asp Arg r:.., - 
355 JDj 

r-v n .. Prr . glu Lys Thr 
no r^v --lr Thr Gin Asn Asn in. rrc ^u i 
Pre Met Arg Pr:> He G_y - ir. 38 -, 

37 0 -' 

Glv Thr Ser Thr Leu Arg Glu Asp His Gin Glu Pro Gly Ser Pro 



, 8 , ,90 
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T Arg ser Thr Arg Asp Arg Arg Ser 

Pro Leu Gly Slu Leu olu G.y Arg ^ 



rn rl , civ Ser Ala Ser Glu Gly Ala Ala Arg Pro 
Pro Ala :iu Leu Glu bly Gly Ser A ^ 

Va: A,, Arg Phe Asn Ser Ue Pro Leu Thr Asp Thr Gly His V.l Glu 
46 j 470 

sla at , CX-, S« Se, „ - - Jjj '» «» »« ™ & 

al Plo ,iv n. ». - "J Thr Val IiS 017 " U 



5 00 



L „ u PM Tyr «. Tr, LV, « f «, S« HU », MP P,c «. ~ - 
515 — U 

n f-n Asr, Ser Ser Leu Thr Gin Asp Glu 
asp Sor Ser Val Gly Arg Pro b,u Asp Su ^ 



Asp Ari 31n Val Glu Leu Pro Val 



<2i0:- 249 

•..::ii i-e 

...12 • E?T 

<213 • Hono sapiens 

<400 ■ 24 9 

, ,,, a Leu Leu Leu Leu Pro Val Leu Sly Leu Leu Val 

Met Lys Ara u-=^ -jS 10 



Sor Ser Lys Thr Leu Cys Ser Met Gra « A u - " 30 

20 ZD 

.,„ = l0 v.i *. =i, s « l.- ». «* »• r ser Ile Gly 

35 

L . r ,lu Cys Gin Ser val Thr Ser Arg Gly Asp Lou Ala Thr Cys Pro 

sc 55 

7.v„ -/ Phe Ala Val Thr Gly Cys mr (j t J 



Asp Val Arg Ala Glu Thr Thr Cys Hi 
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. „, , Ma Arq cys Cys Arg Val Gin Pro 
' F 100 



■ 212 ■ PF'-T 
-<l'- Mus mus cuius 



.•40'.'. ■ 250 

Mt ',,. - s« H.. Pro - Leu Ph. «u Phe Ph. »u V.1 P~ 



Leu Leu Gly Ser Ser Met 
20 

Asf. Lys Lys He Lys Gin Asp 



Asn Cys Trp Thr 

55 



Val Ser Ser Arg Gly Lys Leu 
60 

Cys Ser Cys Gly Ser 



Al - c,, r r y3 -re Glu Gly Thr Ala Val Leu Ser Cys 
65 

R;Li : ,, s 0ly S.r T f asp II. « 3 01. val cy. Bis C f Oln 
Cy. Ma II. «p ^ & " 9 110 



. 174 
. I? ■ PF.T 
. ■ Homo sapiens 

■ 4 0 "J » 251 

„ t . w a i Thr Giu Thr Ala Asp Pre Gly Ala Gin 
Gin Asp 31n Gly Gly Leu /al rtir ^ 15 

t-^ T eu Pro Giu Glu Giu Pre Giu 
Ais Gin Gin Gly Leu Gly Pne fcln L,s -a _ Q 
20 Z ~ 

--- Ala ills Teu He Gly Ala Pro 
Thr Asp Leu Ser Pre Gry ^e^ ^ 45 



m , ~w t.,« r,iu Ala Phe 

Leu Lys Gly Gin Gly Leu Gly Trp biu . • — 



Leu 



Thr S,r Gly Thr Gin Phe Ser Asp Ala Glu Gly Leu Ala Le 



c Cys Leu Val Gly Tyr Arg Gly Arg 



Gin Asp Gly Leu Tyr Tyr Leu Tyr: Cys L 



85 



9 3 



F . t0 sly G l y Gly «p Pro Gin Gly Arg Ser v.! Thj U. *• 



Ala Pro Pro Gly 

100 

s.r Ser Leo Tyr A,, AU Gly Gly ,1a Tyr Gly Pn Gly Thr Pro Glu 
115 L "- u 

W Leu Leo Glu Gly Ala Glu Th. Val Thr Pro Val Leu *s f Pro Ala 
i.r.0 1 



Gly Pro Lau Trp Tyr Thr Ser val Gly Phe Gly 



c;)y ,eu val Gin Loo Arc, Arg Gly Glu Arg Val Tyr Val «n 
165 1 J 



112 - prt 

;;;13 • t-lus musculus 
MOO* 2 5?- 

, T vs He He Glv Ser Gly Ala Gin 

3ln As? Gin Gly Arg Arg Val Hu L> s lie i& 



la Gln L ys Ar 5 Leu Asp Asp Ser Lys Pro Ser Cys He Leu Pro Ser 



Pro Ser Ser 



Leu Ser Glu Thr Pro Asp Pro Arg Leu His Pro Gin Arg 



Ma Se- Thr Ser Gin Gly Pro Val Ala 
, S er Asn Ala Ser Arg Asn neu ma Se. ^ 



50 



Gln ser Ser Arg Glo Ala Ser Ala Tr P Met Thr lie Leo Ser Pro A-a 



r ... r-, r „ r. i = pi a His Leu He Gly 
Pro 31u Thr Asp Leu Asn Pro ,iu neu — - ^ 

100 1Ub 



Ala Ph., Leu «, Ser Gly Ma Gin Phe Ser Pro Thr Hi. Gly Leu Ma 

i 

Leu p,:„ Gin MP Sly val Tyr Tyr Leu Tyr c,s Hi. v.M Gly Tyr 
145 150 

Arg Ala Arg Ser Lei 
173 

Gly Ala Tyr Gly Arg Gly Ser Pro 
185 190 

;:u Leu Leu Leu Glu Gly Ala Glu Thr Val Thr Pro Val Val Asp Pro 
i , G;y Tvi: Gly Ser Leu Trp Tyr Thr Ser Val Gly Phe Gly Gly Leu 
/V , , ln L , u Arg Ser Gly Glu Arg Val Tyr Val Asn He Ser His Pro 

,V 5 ' " 230 z - i = > 

Asp Ket Val Asp- Tyr Arg Arg Gly Lys Tnr Phe Phe Gly Ala Val Met 



■ • 128 
• ■ prt 

. jl ; • RUA-phage PP7 
MOJ • 2 5:: 

;! et Ger lys Thr lie val leu Ser val Gly Glu Ma Thr Arc, Thr leu 



Phe Glu Glu Lys V<a 

Thr Glu He Gin ' ' 



Ser Thr Ala Asp Arg Gl: 

, nr-.-. to,, Tr, r Ala Ser Leu Arg Gin Asn 
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Gly Ma Lys Thr Ala Tyr Arg Val Asn Leu 

50 JJ 



Val Val Asp Cys 



w.i r-,~ r,lv Glu Leu Pro Lys Val Arg 
Ser Thr Ser 7al W-= - 1 v ^ u Q 0 



Iyt Tnr C,n V.1 irp S.r Bis Asp Val Thr Ue Val Ma Asn Per Thr 

Bi „ «. „.. AT, W S« «u Ty. MP -» ^hr ^ Se r Leu Val Ma 

100 iL3 

Tr . r f5E no V.1 Ma MP Leu val val Asn 1« val Pro - <*» 

1 1 C, 1ZU 



<210:- S E 4 

...li- :-:-o 

. -I? ■ EM' 

HIA-phage SP Al protein 

■:400- 254 

a ia Ms Leu » Mn val TM Ma Per M3 Me My M Mn My MP 

n„ Thr Leu Thr Lea Thr Pro Arg My val Mn Pro Thr Asa GM Val 

20 

«. ser Leu Ser Ma Ala Sly Ma Val Pro Ala Ma Mu Lys Ar 3 Val 

35 ^ U 

Thr val ser Val Ala Gin Pro Ser Ar, Asn Ar, Lys Asa Phe Lys Val 
50 bb 



dn Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys Asp 



P , Ser Val Thr Arg Ser Ala Phe Ala Asp Val Tnr Leu Ser Pne Thr 

85 

... T-r ser Thr Mp Mu Mu ArO AM Leu Me Ar, Thr Mu Leu Ala 

" 100 iJ ~' 

. , r Te>1 til val As t Ala He Asp Asn Leu Asn 

Ala Leu Leu Aia msC rr« ^ " 125 

- t. q 0 v- 5 er Glv Gly Gly Asp 
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.- - Prc val Lys Pro Pro 

Asn Pro Ser Asp Pro Asp Val Pre Vox v/ax t • 

14 5 150 

fi sp av Thr Gly Are TV, Lys Cy. Pro Phe Ala Cy. Tyr Ar 3 Len Gly 

sar u, Tyr =m v.i «, Lys «» «v •« « ? 113 III G1J Atfl 

180 1Bb 
G1V Asp Olu Va, Ser Val T.r Phe Asp Tyr Leu Glu Ph. Leu 

Civ Asn Thr Asn Trp Arg Asn Trp Asp Gin Arg Lex Ser Asp Tyr Asp 
2:n 2-5 

Hi* »» Ar, Arg Arg cy. Arg Gly Asn Gly Tyr He Asp Leu AJP 
225 230 ' 

R y, Tar Ala Met Gin S « As P Asp Phe V.I U. Per «V **« |g «* 
245 

. - v , Ph o Pro Civ Ala Phe Gly Ser He Lys Tyr Leo 
Val Arg Lys 7al -,ys Pne tro « ; - /Q 

260 ^ b:3 

1, Am J, Gin Gly Asp Ala Trp Ten Asp Ten Ser Gin Gal Thr Ala 

Tyr Arg Ser Tyr Gly Met Val lie Gly Phe Trp Thr Asp Ser Ays Ser 

p k - : n Leo Pro Thr Asp Phe Thr Gin Phe Asn Ser Ala Asn Cys Pro 
" 310 JiD 



. :;1C:- 255 

• 2110 132 

• -'12 ■ PP-T 
213 • -2b 240 

:400 • 253 

„ n .. , w va 1 T h r Leu Glv Asn He Gly Arg Asp Gly Lys 
,\xa oys rs-ou o-a 1Q 

_ r - G -. v v 5 i Asn Pro Thr Asn Gly "ai 

9r 2 5 



-141- 

, , . t — .ii T ys Ara Val 

Ser Leu Ser C-lr, Ala Gly Ala Var m »r« — ^ 

VI S« val Ser Gin Pro Ser Ar g A3n Ar 9 Ays Asn Tyr Ly. val 
- ,1 5 5 



Gin Val I.ys He Gin Asn 



p ro Thr Ala Cys Thr Ala Asn Gly Ser Cys 



Asp Fro Ser Val Thr Arg Gin Lys Tyr Ala Asp 



Val Thr Phe Ser ?he 



nn rin A -a Ma Phe Val Arg Thr 31u Leu 
Tr Gln : yr Ser Thr Asp blu Glu A.g .ua nQ 



Ai3 Ala Leu Leu Ala Ser Pro Leu 
115 iZU 



o Leu Leu He Asp Ala lie Asp Sin Leu 



Asn Pro Ala Tyr 

13 0 



• 112 ■ Pf-T 

..;:::3 Qh 24 3 
•;400 > 2b«5 

Ala Lys Leu Glu Thr Val 



Gin Thr Leu Val Leu As: 



Thr Leu Sly Lys He Gly Lys Asp Gly Lys 

10 

n Fro Arg Gly Val Asn Pr 



n Thr Asn Gly Val 
30 



. ,„ r nln A i a Gxy Ala Val Pro Al 



a Leu Glu Lys Ar g Val 



val Ser Val Ser Gin Pro Ser Ar 3 Asn Lys Asn Tyr Ays Val 

50 ~' b 
Sir val Ays He Gin Asn Pro Thr Ala Gys Th« Ala Asn Gly Ser Cys 



Asr Pro Ser Val rhr 



Gin Lys Tvr Ala Asp Val Thr Pne 

90 



Val Arg Thr Glu Leu 



Ala Ala Leu Leu Ala Ser Pro Leu Leu Lie . ^ 



Asn Fro Ala Tyr 



-.212 PF T 

- 213-- oL -50 



Ua ^Leu Glu Thr val Thr Leu 01, »» «Y »•» «» ^ 

,U Thr val Leu A» Pre Ar, Sly val «- Pro Thr Wn Gly Val 

20 lj 

, lt ser Leu ser cm ,1a Gly Ala val Pro Ma Leu Glu Lys «, Val 

3= 40 
Thc Va, s« val ser Gin Pro Ser «, «» *• ^ ~ Tyr Lys Val 

Bin val Lys II. Gin Asn Pro The Al, Cy. Thr Ala Asn Gly ser Cy. 
65 /0 

RSF prc ser val Thr ,, 3 Gl„ Lys Tyr ,1a As C Val Thr Phe Ser Phe 

T .. ,, r lyr Ser Thr As P Glu Glu Ax, Ala Phe val Are The Glu Leu 
100 u ' 

iS ..., ;LauRla Ser Pro Leu Leu He Asp Ala lie Asp Gin Leu 



f ,, n it -j Ala Tyr 

: 30 



• ;iol 

•_11- 121 
■ 11 3 ■ -JO 259 
:40D- 25': 

w-i Thr- Leu Gly Asn He Gly 
Ala Arg Leu Giu itir .'ax inr rut.,. ^ 

1 5 
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Gin Thr Leu 



Ala Ser Leu Ser 



Gin Ala Gly Ala Vaa Pro Ala M Giu Lys Arg 



Thr v.. S.r Val Ser Gin Pro Ser Ar 3 Asn Ar g Ly. As„ Tyr Ly. V.l 

5C jb 

SI. val Ly. II. Gin Asn Pro Thr Ala Cys Thr Ala As„ Gly Ser Gys 

A « ~o Ser Val Thr Ar g Gin Ly. Tyr Ala Asp val Thr Phe Per Ph. 

Tnc Gin Tyr Ser Thr Asp Gin Gin Arc, Ala Phe Val Arp Thr Gin Leu 
100 iU3 

R l, Ala ,» Ten Ala Ser Pro Lea Len lie Asp Ala lie Asp Gin Leo 



Asn fro Ala Tyr 



21.-! pFT 

::12 • .-5i 



Mr^L «» Thr Val Thr Ten Gly Asn He Sly Ly. Asp Gly Ar g 

5 

Asn Gly Val 



Leu w al Leu Asn 



Pro Arg Gly Val Asn Pro Thr As 



Ala Ser Lou Ser Gin Ala Gly Al. Val Pro Ala Leu Glu Lys Arc, Val 
~ hr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
Sin Val Lys He Gin Asn Pro Tnr Ala Cys Thr Ala Asn Gly Ser Cys 



Tyr Ser Thr Asp Glu Glu Ar, Ma Phe Vai Arg Thr Glu L.» 



1, M-, : ou Lea Ala 



Leu He Asp Ala He Asp Gin Leu 
12 5 



Asn ti-: Ma Tyr 



;-. if icial 



, primer 



-.400 " ■ ' 



. . : :o 
. ■•' ■• '•:/, 
■iv- Artificial Sequence 



?h:0 prirr.er 

t : 

.-.;=,.; gctcacttCC 



m:m 

.. /. :- 

•• Artificial S< 

. ■■ ■ SH:l 1 primer 



: i : • -■ i 

■ - ■ MA 

.\rti ficial 



ctttcatttc 



i-3 



A' ^5.4 
..- 4 6 



-145- 

.f icial Sequence 
3 primer 

ggggtggatg tggggacgac tacaaggatg acgaca 

\ficial Sequence 
■ : j primer 



catccttgta gtcgtcccca 



catccacccc ctcccg 



',-Mficial Sequence 
H31 primer 

cacatgccca ccctgcccag cacctgaagc cgagg 



:-;:a 

tif icial Sequence 



PH22 primer 

f1f --- : ;ac cgtgggcatg tqtgaqta 

: 63 
"MA 

:,rt.if icial Sequence 
"'Hi 5 primer 
,- ; ~jaq ggggtggatg tgggatcgaa ggtcgca 
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p rimer 



;ttcgatccc 



acatccaccc cctcccg 



-.ificial Sequence 
y: primer 

cagctgggct cgaggtgcta gctttgttta aac 



-r.ificial Sequence 
h;?8 primer 

[[ acaaacaaag ctagcacctc gagcccagct gctggatccc ggtac 



,rtir iciai Sequence 



-H39 primer 

gig ggggtggatg tggggacgat gacgaca 



E. I !A 

Artificial Sequence 



7H4 0 primer 

t^gt catcgtcccc acatccaccc cctcccg 



274 
•0 



Artificial Sequence 



-147- 

•1 

-a jacacactcc tgctatgggt 

•5 
:;a 

ficial Sequence 
;-;4.". primer 

: '! tagcaggagt gtgtctgtct ccatggtac 

Ai't.'i ficial Sequence 
FH4 3 primer 

tgggttccag gttccactgg tgacgcg 

E ■■.h 

Artificial Sequence 
Hi 14 primer 

z .' r cc accagtggaa cctggaaccc agagca 

.:"?8 
■}■: 
:-ma 

St.! 7 primer 
.,,: ? :g 8 a tccaggatat cggctcgagg ttctagagtg 



DNA 

Artificial Sequenc 



'nB primer 
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. - ? 1 0 > 2 3 0 

■ Hus mus cuius 

•;40 J ■ 28-: 

, . o^^. ion rvs Pro He Asp 

10 



S , E 3« «,c Pro Leu cys Pro lie A3 E «. Al. He a=P I*. W» " s 



Ly3 ,!„ Asp Ph. Asn Ser «u Ph. «<• «r. Ma He Ly, Asa He Gly 



Ger Arg Gly Lys Leu Ala Ser Cys Pro 

?5 



Leu Asr. Cys Trp Thr VaL Ser 



,7 i To ,i q P r -vs 3 e c Cys Gly Ser Ala Cys Gly Ser 
Oiu Gly Thr Ala Val Leu Ser .ys -) gQ 



Trp Asp He Arg 



3 lu Glu Lys Val Cys His Cys Gin Cys Ala Arg lie 



Leu Gin Val Ala Ser Ser Leu 

8 5 



Asp Trp Thr Ala Ala Arg Cys Cys Lys ^ 



1, Gly Gly Gly Gly Cys Gly Tie Giu Gly Arg 



H10:- 281 

•111- 107 

• 112- t'RT 

,j".3-» :'us mus cuius 

:400 > 281 

s , r ser Met Leu Cys Pre He Asp Glu Ala Tie Asp Lys Lys Tie 

1 5 

Lv . Gin Asp Phe Asn ser Leo Phe Pro Asa Ala lie Lys Asa He Gly 



hsn Cys Trp Thr Val 



Ser Ser Arg Gly Lys Leu Ala Ser Cys Pro 

,,-i TpiJ *.r Cys Ser Cys Gly Ser Ala Cys Gly Ser 
.al ^ | 5 6Q 

.... u-c c-'s Gin Cys Ala Arg He 
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lli.s musculus 



not Pro Leu Cys Pro lie Asp Glu Ma He Asp Lys Lys He 

r 10 



ys Gl:. Asp fhe Asn Ser Leu Phe Pro Asn Ala 



He Lys Asn He Gly 



A° '"■ Cvs Trp Thr Val Ser Ser Arg Gly Lys Leu Ala Ser Cys Pro 
-/[ 4 0 



Glu Gl\> Thr Ala Val Leu Ser Cys Ser Cy 



3 Gly Ser Ala Cys Gly Ser 



~v r a-~d T Le Arg Glu Glu Lys Val C; 



ys His Cys Gin Cys Ala Arg lie 

75 80 

p rnr Ala Ala Arg Cys Cys Lys Leu Gin Val Ala Ser Ser Leu 



p ij r,;y Gly 31y Gly Cys Gly 
ICO 



Artificial Sequence 
pSef-Xa-Fc construct 



'11 rr i. s i 

198 

\:j • r. i 



teature 
"; . . (9820) 
a, c, g, or 



gcc~ rgccqc cggacgaact aaacctgacu acg*v- - -• 
aacnagc:gct tttgttttgt attcggggca gtgoatgta 
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aacttgccaa ctgggcc 
tctctgactg tagttqa 
tttcat.cct. 3 gagca^a 
aactcttggc tgaagrt 
aagactacgg gaggct: 
gaccctcaag acggca' 
tagratatgc ttccrq. 
atgttaccca acggga 
cagcgatatc tcococ 
cqagggta gt gaa<: : a 
gaactctcct gaatc- 
gctgagttgt gaaca: 
ccccagaata aaa - :". 1 
asrctcacaa accc,r 

gaatttat gg etatg 
tgtgtcccag gcagg 
gggaaagaga gtgga 
aattaaacag ggct.: 
trtgaaattg tgga: 
tgraaaataa g 7 — ■ 
cacttgccca caaa 
jcraad-r-.g gage 
qogccaagca cagg 
aatgf g :ca t ' • 
tatatctggg tag 
tatatctggg tag' 
tatatctggg lag 
tgtatccggg tag 



~tq ttccacatgt gaca> 


ggggg gggaccaa.nc ac 






lb'. 


.:ar. ccttataaat ggat 


itgcac atttgecaac a< 


tgag t. g g ■ 






3 :tc tgcatgctgt ggac 


.g cuac acaacattgc 


1 1 a t g t ;j 




30 


r tr. acaccaa:gc tggg 


:gaeat gtac.ct ccca g< 






Ml 


,,-ac aaacgt :sat aaga 


•' ■' ' '° 1 ' 


:g at. a age 


J 


41 


•.tag caa'aagtgtt tat.. 








4c 


gqta gtagtatata ctat 


:.:agac Laaco:taat t 








ijca tatgctatcg aaf 


a.ioaitt agtaaaa aqy •• 


.-cl.aa j .1 ■ 


a 


e: 


vccca tgacctgtc.a egg 




aggattc 


a 




,..t;tt agtcacaagg gca 


; r .,. :u :.tg aanutcsa ;g ' 








-.tege ctgottcttc att 


"' :i ' ::tC :,t "" C " q '"' tid 




at 




:.taag gtgtatgtga ggt 


:gaa aacaag.jttt 




;c 




t.ggac ggggggttca gtc 


v. g g cat cgt getat ga 


:acca at. a 


•;a 




\*:ggg caataaatac tac 


tgtagga atgaaacatt 




ct 




catgg jqtgggqaca ag< 




rat.ct :a 


ac 


la 


.. : ,-icaa :acat aatoc ta 


-uraata tg. -,<.-- >c* 


gttatt.a. 


g a 


la 


jgaoca agacaggtga ac 


•atgttgt taeactctat 






1 


aegecg acagcagegg ac 


irractgg ttgtctctaa 


ca cccc c 


;aa 


1 


:-;- a cgo caatqgggcc ca 


taaacaaa qucaagtggo 




- a r 


1 


ut.gggg gcacicgtca qc 


; - c :: a c a c g c .7 q c:ct g - 


g g 1 1 : t. g 


gac 




g'.aata a :ttggctgs tt 


^ , p ^ "j~ r ia xact 


ceggtea 






- react a r. gqcac '•' '-' 


r.ggaatac ctgrataagt 


















n t:tgtt ogtcctcata t 


,ea::gagg-: cart :a jagc 


aeggt v 


; jet 




-age at atactaccca a 


.-a- atgga tagcatatg. 


t atcct 


: a t c 




.... a , , c • 2t cctaatc t 


acacctcgg tagcatatg 


• tatcct 


•tatc 




••-tatgc -:atcctaatt tatatctggq tagcatagg 


; tatcct 


aatc 




:atatgc catcctaatc * 


atatctggg tagtatatg 


; tatcctaatc 




catatgc tatcctaata 


jagattaggg tagtatatg 


: tat act 


aatt 






;ctggatagc atatgetat 










rc.tgggtagc ataggctat 


c ctaat 







tctg zqta :c 
tct g jgtaqo 
• '! V : * * : r- 
tacagt :u 5 : 
acctcc r*ag 
attcttaqgt 
gtaaatqt :: 



atatqctat J 
atagactatc 
atatg :;tatc 
at atg^tacc 
gggq ■ }■ ■ ^ 
gaatttaagg 
j :.taat gtttt 
3 tatgercaat 



cqqcag :ccc 
tgracacaqt 



tgtaaaqqga 
eggtagt ::ct 
caaat. ttogg 
jrctq ::tc - 

;qgq '}■■ ' ''■ 1 

ggtg gtattc 
-j gcq - :tqcg 
tttcv: :a::g 
eacqt -::tct 
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ctaat :tatd tct gggt - ?c at.atgctatc 
ctaat-tata tctgqgta gc atatgetat: 
ctaatctqta tcccggtaqc atatg::tat: 
caotagtaga gt3>g,gt,33 tatccttt::c 
ttttrgctgc ttgt3Ctt:t cctgcatg::l 
agg=caggct aaaj:::gt=g catctt.ct..a' 
rcaacgccaq aaggt.gttga gegeggag: 
tg;c-:atgt tgg?aggacg aaaatggcg 
car^atgat ctct.actggg gatttatt3 
cgattgaggg cgT.c;.-:c:aa caagtt^.a 
tcacctcctt cat.:'::cgtc atctccgtc 
grjrgqaaacc agqgaggcaa 
t r_T, 3 c:aggtag gagegggett tgtrataa 



itatg:- 
ggttgc 
tg :t:-. 
gagtct: 



a iC-~ 



, a a a 



: r tag^gq } 
r.gqtgtaaga : 
gg\::':tacta : 
ttctacgtga 
■gttggaacct 
at :-accctga 



gtg 



7 1 : 



.. 5 tg gaatag-aag ggrag 
- ata cgaa;acacc ggega 
geca gqaqagctct. taaa-: 
;:ac gatg3ttt.ee aaa:. 
.ggtc cagtgcttgg gecti 
aggcti acca- 
:qt.ggaa aaat 



.tf: gc 
: jt ;tg 



•qg-gqgc 



-g • 



ggegg 
tqc :t 



:;ctgq 
::actac 



qg-tccacc tc 
rtgcccctcc t 3 



t.gccc 
toctc 
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ccccctcctc 39 



c t c r. 



r qrt cct:cc cctcctgccc ctcd.g-ccc tcctgct 
K«~«~«t~>~ Ct«VC,t,C .-C^CCCCC 



: - t 



„,'--,,■-, t,«t WM t — tat 3 tct-.„rc=t 3 ,t = = t<! .„ - - 

„.„ a -,-,.r •<,-.-= ts-.iccrrajt oc'.cr-cMt -"- 

cac : =, 3 C|!= tCCtMtC" =C 5 -C..,-<- ' ' " 

0 ;;«;«; : =-t., t « 

.„««.« .«,U H « W ac,ac,c tea,- ,„t. 

, ,.,--,i-cc cttcitggtc gc-.qtcagac ^...O 

ct ,,,, tt = — - — r; o 

„,,.,==.-„ a ..a«c=c c =t; " 9cca ' 3 

,«c at cccc e,-,.,^ W - 

t . : « CKM t «t=.^t C ^ — 1333 

tt=t _, a — — 

„ M «tt= t — 9 ;;;; 

tft :: ct ,,.c ta»,.«tt c».,.t,t, — t, .,.c«t„= : 



: a ;; ai ,» 5! ^-- t;3c=c -- tat 

.paaccc tggtgaaaqt 
--.act - ■ dt -.tcaacaq 



tn 3 t 

t.cc 

^-.c.,t t»r.»^ 

.„ B », =«, 4W ,-,c 3 :=c = ,. - — ,, a ,-, t ,» ;;: 



ccg ratac. 



„, .jagta-tca c:«— ) 

a t,a = a 5t aa „„«tt«, r„t,«,=c a,,,aacat,a 
-a, ,<,= =..= «.,«=--,. :.»=n«c W a 3¥ .==I»= ,a,.:«.cr, 3 ,t«,t.,=. 



s . : - gag-gtcaca :c ac gat,;c,: tg:agcaa- 

f ,., n . rt . ccagcaacaa ttaatagact ggatggagg^. 
atraactggc gaa.tactta ct^ago^. 3g 



: . 4 c 
80 
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ta »att g-aggacca, ttrtgcgctc g^cU.c-g 3 ctg,rtggt ttat.gctqa 

ggataaagtt g- ,3 ggcc igatqg 5» 

taaat ,tgga gc:gqt::ago Jt.ggtcto:, c 3 gr.at,c... 3 -a, 

-~ - 

.tc,c«*,,. t.„t. - ...„«,t. 6- 

. < i- 1 •j-,u'.:'.-::at. . -.T. . ••■*<* •• .t- <= a -- 

agtttactca tatatar.tt a.,,.., -- tttc ,-t.-a 6! 

ggt .a., &tc ' r "^^;^:i:::; c , a : a ,,. t .,,o t *■ 

cgtaatctgc , 3 ct,,caaa -aa.-. - - " " ^. ac ,,, a 

aa , r ,.-,t — ^:t 3? -.v:tc agc^-v-l- *3* 

--r.ao-taog rcsccara: aagaactctg .ag^.c- g - - 

t5Cta::rr ' „- : -a,c:oct. rpcag-vq^ ata,ot,:gtg 

tfc ca, 9 cctcgcc = t,.:taa«c.,...- ■ 

tct ,accggg — --^^ 

gggig^'-'-cq *gcaoac2»gc )rr 

acagcgT-g^g . , t a - , « .. .,, 

... 33g ctr rcagg 3 g gaaacg.. -tg 

«t«,c„c .,„ t c, a aa ..^-^ - ^ ^ 

^^ ?tc ' t -,- t 

ctcqtcaggc gg,:- 3 oag,:c t„^g«- ^ La -, j+ .,:tgc 

gaccttttgc tgcnocgcgt g.ggctgcg g=, ? atggcq.j a.,,--, - 

, - ^caaoaa-t gat tggcccc aa--- ■ 

-.t-.^crgaatc cg'-tagrgaa - ! " » " ' 

J " ,9 '" J c a ,.-..- : o.:aga a?tata:aaa 

afjtgtgtca 3 i:tagg 3 tg«: , ?3aa ;tc ..,.. a ~,~ a 

gca.gcatc, — ^ , t gg .agt , c .ag ,:tcc c^g-^a 

gaa.tatgca a*,:^ c,caa -.,,.r ^ ^ ^ t . JjC , aattt 

r .,- vr . T ccc cot an'-tccg --' : ° (! --'- ' ! 

- r „ « -t:.>f. :cng aag: -i«tgag 

t ^..,,t.t.ta • rrag.g.cr ga 3 g.--?~=t " ' ' 

. „ - 3 -c i)i; c 3 «:::cc:t ja-rucgcc 

arg ritt-.t tuga ggg tga :cg< = • • ^ - ' 

j - J _ - .. - -- ? ~ 3 otgcc ;c:tcg 

. ; ., ; r:,:- t:-;a- 3 ag-a — - ■ • 

tr -. r . : • • : -gt - = gccga^.acc 

ccrccgcga ^cgt.^cr cc 3 g.rgiao g - - - _* q , aa « 

„, c . r , - •., :u, .- : :gtcacc gag- . g ' - • 

; ,,gccacgcg c-a^accgtc gacc..gcK. t , J- - ^ , 

_ . , a . 3 . rgC grc gggctcg-ica tcgg:-aaggt gtggjtcgcg ^.^-^ 

3 -Tcgg3ga gcgtcgaagc gggggcggtg t-cgccgaga 

ccgoggt-ggc ■ • ' ' : : : 
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:qca 
aagg 



tcggcccgrg catgqcgag ttgagcagtt :ocg : "•■ j j ( " <••' 
g cctr.ct. 3J c gccgca :cqg cccaag (aye c::gcgt.g 3 U. "C 
cqccc,a,::a ccacg-aa, ggt.ctg 3 uc, gcgccgLcgt ,c 
ccgagcg.^c c< J3 : l? t ,r r = gc<:ttc:t 33 a;,ac-:rcgc ,c: 

argagc,,ct rggctt.ar.c gt,:acr 3 rr 3 argt,:ga 3 tg cc 

ggtgra,,ac c;:g:aa 3 ,rc 3 gt gcctga r gcccgcccca cga::: 

aaaggaqcgc acga,:,,:,at cc W n 3 cccargggtc crag 

...... - -,,-a aataaancaa '.age. 

ac-tgttrat t^ca 3 r. .... 

at.aaagcatt t r f.-cactg c,tu,,c j .t • J . 
atcatgtctg gatcg^-og a a .-.ccr ,r--c tcgarc,~t.t , 
atcg,a,utc cgo^ar,,: tg':, 3 ^-, 3 :.tgcag,cgc agaa 
a,rtat,rat t 3 aatcaata 3 c:acactag 

at:aatattg tto,at,ta t atcataatat 3 ta;at,tat 

at ,„,,cat. 7 tcc«-.»t 3 a:r 3 cca, 3 t. tga :attgat taLt 3 ,ctag 

.. _ , a , agc rcatatatqg agttrcgcgt tacataactt 

t aa-ja.-cccc gcrcattgac gt.caataat.g 

acggta .aLc 3 cc - r. :t gg ct ,,=.,,. ,. - 

, .. ,. aa -, ; r -astc qct ::::a gtat 

a-ct atgt-c coat agtaac ^al 033 " ! ' 

,-a,o:,:aaa ctgecoott o ? « 3 u:at ca^atato a,atg:caag v,, C ccc,t 
a ,„,,:a atgar : ,taa atggccc.cc tgocattatc ccc., L acat 3 a:c,,ac 3 g 
,, t . rc:M cttq.raqta ,,,c,:na ttagtcatcg ctattacrat 3 gtgat 3 cgg 



y. g;iagqcgg 
ct::occtt :t 
cgoqraacrt 
rag cgcccgarrg 
3 qt cgacctcgaa 
a :a aattncacaa 
at c aa-: a-- at -t-t 
- 1 g a c a g c t: t a t c 
3 ta ggt.atggaaq 



car 
tqtrg 
tatat 
n ra 



.jcagt 
•attg 



; atgg 
.atgg 



c jt ; 3sr.a< 



ig eggttrqact 
tt tg;tcarraaa 



,ca gag.'t. : 3 ttt a? 
jgc ctc;a-;qtgc :..s 
»ca • 3 c :cct a-" 
~ca aaa ::raagg i : 



:q^: 3 qatt trraagt 
caacgqga rtttcra 



cig.vtgggt ac>: 



:tc 



3 gt 33 tggac 
g 3 aggtgcat 
ggtcagcgtc 



eg 



ctca.-rgtrc tgoacragg 
aaag xctcc ragcctcca 



-yc; ac:rrtgagg 
tt<- a a :':ggt.ac3 



racatyrgt 
?3 ac 3 gcgt 
;:ta rrotgt 
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gc ,-„aa =cacaggtgt acaccctgcc cccatcccgg gatgagctca ccaagaacca 

gg - : • -t 3 acctgcctgg tcaaaggott. ctatcccagc gacatcgccg tggagtggga 9V,o 

ga , -,, :33 cag.cggaga acaactaeaa gaccacgcct cccgtgt:tgg aetccgacgg 9o- - 

ct tc r . :r .acagca agctcaccg, ggacaagagc aggtggcagc a 3 g 3 gaacgt 9o. - 

^ tccct 3 at 3 c at 3 aggctct gcacaaccac tacacgca 3 a a 3 agcctctc 97:0 

cc- r ,, actaaatgac tcga ?3 cccg aacaaaaact catctcagaa gaggatctga &7r , 

at ...,-,-,:,t caaccatcat catcatcatc attgagtttn aacgatccag acatgataag ^40 

^r--, a i cagtttggac aaaccacaac tacaatgcag tgaaaaaaat gctttatttg W~ 

, , * &tgct attq ctttatttgt aaccatta-.a agctgcaata aacaagttaa - 

tqcattC art ttatg-ttca ggttcagggg gaggtgggga ggttttttaa l'X 

"f..^^ ac:tcta:aa atgtggtatg gctgattatg atccggctgc ctcgcgcgtt lOOoO 

t \^,-^ cgtgaaaac ctctgacaca tgcagctccc ggagacggtc acagcttgtc 10:40 

t . i ..,, 3 a t3 cc gqq agc a 3 acaa 3 c:c gtcagggcgc gtcagcg 33 t 3 ttggcgggt 10_:00 

" " 10133 
ar , - agccatgac= ggtcgactct aga 

- : :o • 

Arid fioial Sequence 
' '- . ~ < oligonucleotide primer 



.": t 4 

:--g caggatcag 



i ;< 

Artificial Sequence 
.-••LT oligonucleotide trimei 
B 5 

_-r 3 -tg tcaccccac 

136 

- 7 
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a-Tcactagc ctgcggtggt caggatcagg gacgtcg 

. : . 2*"' 

. - ■ di:a 

Artificial Sequence 
; 5> . LT shDrt-Nhel oligonucleotide primer 

[Xcyzta^ ctgcggtggt tctccagctg cggattc 



p::a 

Artificial Sequence 



,. LT stCl p_NotI oligonucleotide primer 
•gc ggccgcttac occaccatca ccg 



rRT 

Artificial Sequence 



■-ST-EK-C-LT fusion protein 
13 9 



,, s ?r . Leu 7.1 Me, See Pro He Leu GJy Tyr T«p Lys He Lye Gly 

,,. v . : sin Pre Thr Are Leu Leu Leu slu Tyr Leu Glu Glu Lye Tyr 

2 0 " 3 

. 7 _ n Gi „ aso Lys Trp Arg Asn Lys 

= :•,•: G3 His Leu Tyr Giu Arg Asp ^ P Y 4 5 

35 4L 

...... Glu Leu G:y Leu Glu Ph. Pre Asn Leu Pre Tyr Tyr lie Asp 



r ^ — - u- R n ? tip Tie Arq Tyr Ae 

Asp Val Lys Leu Thr — " 



, . „^ r n „ r .v, Glv Cys Pro Lys Glu Arg Ala Glu He 
Ala lys *s.. — — - 90 
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j „ A „ phe giu Thr Leu Lys Val Asp Phe Leu Ser 
lie Ma Tyr Se: Lys ^ne -.j 

115 i4 " u 

Lys Ls u Pro =XU Me, un *. « Eh, Giu R sp «, L,„ C «. ^ 



145 153 



TT n ^ w o iq Prr , asp Pne Met Leu Tyr 
Aso Hxs Val Mr His Pr<_ a-t 16Q 

15 3 1 - : -' 

tap J*i» - - *t J.P Pro «e, C Leu f? P 

Ehe Eto ly . U. V.X CVS P h e LV. « no ^ g. - - 

180 

c er Ser ivs Tvr He Ala Trp Pro Leu Gin 

He Asp Lys Tyr Leu Lys Ser Ser L A - 205 



Gly Trp Gin Ala Thr Phe Gly Sly Gly As P His Fro Pro I, 
210 Z1D 



s Ma Ser 



7 T,.. r TplJ Tvr Aso Asp Asp Asp 

i Gin Met Gly Arg - ^ 2 40 

;:30 " 3 

Gly Gin Asp nn Gly Arg Arg Val Glu Lys He 



Lys Leu Ala Cys Gly Gly Gin Asp ,in 



lLe Gly Ser Gly AM Gl, Ala Gin Lys Arg Leu As F Asp Ser Lys Pro 

Br £er Pro S er Ser Leu Ser Glu Thr Pro Asp Pro 

27 5 230 

, *cn Ala Ser Arq Asr. Leu Ala Ser Thr 
Arc; Leu His Pr d Gin Arg Ser Asn Ala ocr Arg _^ 

2 9C 

_ sln Gly pro Vll ;1 . 01 „ SorSer «, - «P - 

305 ~ 

T , Se ^ E-c Ma Ala Asp Ser Thr Pro Asp Pro Gly Val Gin 

Thr lie reu b«- aia t 

- P-sr Pre Glu leu Pro- 
Gin Leu Pro Lys Gly Glu Pro Glu Thr ~sp -eu . 

3 4 0 
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R1 a Ala Hi. LOU II. Sly Ala Trp He, Ser Gly Gin 01, U. Trp 

Sl0 Ala S,: cm 3 1» Gl, Ala Leu Ar, S.r Gly Ala Gin ». S« 

370 -'^ 
nc Tnr - Gly Leu Ala leu P» Gin Asp Gly V.l Tyr Tyr Leu Tyr 

-i avn Thr Pre Pro Ala Gly Arg Ser Arg 
Cys His Val Gly Tyr Arg -,ly Arg ihr Pre ^ 

Q-r- Ma Leu Tyr Arg Ala Gly Gly Ala 
J eu Arg S-.-.r Ala Leu iyi ^ 
4 2 5 

Ty r P»Clu Leu Leu LeuGlu Gly Ala Glu 

43. 44L 

r T -i _ ~ lv Tvr Gly Ser Leu Tr F Tyr Thr Ser 
Thr Pro Val Val Asp Pro lie .lj Tyr ciy ^ 

T , t q pr Glv Glu Arq Val Tyr 

V3l Vhe Glv Sly Leu Ala Gin Leu Arg Ser Gl, - 4B0 

4.55 470 

m y val Asd Tvr Arg Arg Gly Lys Thr 
Val A,a lie Ser His Pro Asp Met ;al Asp Ty ^ 
4 85 

Ehe Ehe Gly Ala Val Me" Val Sly 



V;';, 3 . GST-EK-C-LT fusion protein 

-.4:0 • 290 

.. - Ket c., r Pr-, He Leu Gly Tyr Trp Lys He Lys Gly 
Ala ErD Leu *a_ -ei - - 1Q i.. 

1 

^„ t pu Glu Tyr Leu Glu Glu Lys Tyr 
Leu Val Gin Pro Tnr Arg Leu neu ^ — . - 0 



lu Arq Asp Glu Gly Aso Lys Tr 



Trp Arg Asn Lys 



Lys Phe Glu Leu Gly Leu Slu 
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i Phe Pro Asn Leu Pro Tyr 

(jlU LBU o^y - ^ 

„ y »P v.! ,eu Tgr*. ~«* - U. — ^ Ue M. 

asF , ys w . ««y -,c ys .jo ,vs a . „ - f 5 « - 

100 

„ r LVS Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser 
He Ala Tyr Ser Lys «sp ri , 2 3 

115 

, „ <- t*, Lvs Meo Phe Glu Asp Arg Leu Cys His Lys 
Lys Leu Pro Glu Met Leu Lys 14Q 
130 



1, « f Kis va: HI. Pre »p *. - U. «g 



Thr Tyr Leu Asn Gly Asp his — 15 _ 

145 



val v ., L , u Tyr Met Asp Pro Met Cys Leu Asp Ala 
Asp Ala Leu Asp Val Vex i, 17 ] 17 ~' 

L s Le , Val Cys Phe Lys Lys Arg He Glu Ala Ilj Pro Gin 
Eh e Pro Lys Le i Ve± lg5 ^ J 

c r ~ lvs Tyr He Ala Trp Pro Leu Gin 
He Asp Lys Tyr Leu Lys Ser ^ H H 2Q5 

c . r,i v Asp H.rs Pro Pro Lys Ala Ser 

3ly Trp Gin Ala Thr Pne ^ — V * 22Q 

Met Thr Gly G l y Gin Gin I4e, Gly Arg As P Leu Tyr Asp ~- — 



22 5 



Lys Leu Ala Cys o , ^) 25C) 
J 24 5 

rlv rnu p r o Glu Thr Asp Leu Asn Pro 
rl- Gin Leu Pro Lys bly b^u o 70 
GJ.V TV, 2b' 
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Gln Phe Ser Pro Thr His Gly Leu 



305 



r-iw an Thr Pro Pro Ala Gly 
>:u Tyr Cy, His Val Gly Tyr Arg Gly Arg 335 



Ara Ser Ar, Ala Arg Ser Leu Tnr Leu Arg Ser Ala Leu Tyr Arg Ala 
3 4 0 

Gly Gly Ala Tyr Gly Arg Gly Ser 



£er Pro Glu Leu Leu Leu Glu Gly Ala 



Gl , Thr Val Thr Pro Val Val Asp Pro He Gly Tyr Gly Ser Leu Trr 

:--o J 

T .. £ T .. r S, r v.X Gly f h. Gl» Sly »» AX. Sin - «, Ser Gly Glu 



Ser His Pro Asp Met Val Asp Tyr Arg Arg 



4 0-: 



G - 7 Lv s Tnr Phe Phe Gly Ala Val Met Val Gly 
' ' " 420 



<::1C-:- 2bl 

<j1j • 311 

< ^ PP.T 

<'i:3^ Artificial Sequence 

I h is-nyc-EK-C-LT fusion protein 

,4D0> -31 



..... u:., HiQ His His Gly Pro Leu Val Asp Val 

1 5 

r-i , n,i Rsd Leu Ala Ser Met 
Ma Ser Asn Glu Gin Lys Leu He Ser Glu Glu As, 

, Met Gly Arg Asp Leu Tyr Asp KSP Asp Asp Lys 

Thr Gly Gly bin bin Met: ^ 45 



4 0 



Leu Ala Cys Gi 
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Cys He Leu Pro Ser Pro Ser Ser Leu fer Giu 



Leu His Pro Gin Arg Ser Asn Ala Ser Arc, Asn Leu ^ 
100 

S1D Bly Pro V.I ,U Gin - S.J «. - - Thr 

115 1 " U 

Ser Thr Pro Asp Pro Gly Val Gin Gin 



Ala Ser Thr Ser 



pee Pro W . «» «• *» T " *" f4 "° 

145 150 

V. His Leu II. Gly A-a Trp ,« S« C.y Gin Gly L« S« Trp SI. 
165 1 J 

R la ser Gin Sl« Glu ^ Ph, Leu «, Ser GI Y Ma Gin Ph. Sen Pro 

160 18 -' 

T1 r . Pr . rm asv Glv Val Tvr Tyr Leu Tyr Cys 

Thr His Gly Leu Ala ,eu Fr. .=.1.. Asj. .. . i r, 5 

1 9 5- - u 

Glv Arg Thr Pro Ero Ala Gly Arg Ser Arg Ala 
215 Z - tJ 

, u Tnr Leu A=g ser Ala Leu Tyr Arg Ala Gly Gly Ala Tyr 



Arg Ser L- 

225 



Leu Glu Gly Ala Glu Thr Val Thr 



Pro Val Va- Asp Pre; He Giy ,yr » , - — - * ;:70 

.... , 1V Leu «a C-ln Leu R rg Ser Gly Glu Arg Val Tyr val 
fisn u . ser His Pro Aap Met val Lap Tyr «, «| Sly Lys Thr Pne 



fne Giy Ala Val Met Val Sly 
■:211> 234 
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<•:■!?; p f.t 

Artificial Sequence 



his-myc-EK-C-LT fusion protein 
• :400 • 2 32 

.. , ,, ■ „ m - Hii; His His 

10 



Bla ?I0 ,ou Gal Hi. Hi. Hi. »i= HI. His =1, Pro Leu Val „p V.l 



ti q flu Glu Asp Leu Ala Ser Met 

Ma Ser Asn Glu Sin Ly 3 Leu He oer blu P ^ 

Th , Gly Sin Gin H« 01, » leu Tyr MP Asp m Ly. 

L eu Ma Gys n» CIV See Pro Ma ,1a MP Ser TJ. Pro e.sp Pre Gl» 

50 

».! Gin Sin 1- Pro Ly. Gly *» ™ ™= ™ »" S" 

65 0 

„ Ala T rp Met Ser Gly Gin Gly Leu 

Leu Pre Ala Ala His i,eu lie -la 1^ g5 

^ "ir riu Glu A^a Phe Leu Arg Ser Gly Ala Gin 
Ser Trp Glu Ala Ser oln Glu bl, a a _ 

IOC iU ~ 

P„o Geo Pro Tnr HIS Gly leu ,1a »u Pr, Gin *sp Gly Val Tyr Tyr 
11: ^ 

... . lv T Vr *r-, Glv Arg Thr Pro Pro Ala Gly Arg 

Leu Tyr Cys his Vai ^ ' 140 



c er Aig Ma Arg Ser Leu Tnr L*J Arg Ser A.a -e i .yr »rj - - 
145 153 

1G Glu Leu Leu Leu Glu Gly Ala Glu 



v„l Thr Pro Val Val Asp Pro lie Gly Tyr Gly Ser Leu Trp Tyr 

18 j 10 J 



Thr Ser Val Gl 



, P h e Gly Gly leu ,1a Gin leu Go, Her Gly »u 



1 5 5 



Ser His Pro Asp Met Val Asp Tyr 
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Phe sly Ala Val Met Val Gly 
2 30 



Lficial Sequence 

-IF oiiganucleotide primer 



gctagcgctc gaqggtttaa acggcggccg cat 

.ificial Sequence 

5_1r oligonucleotide primer 

) ccgccgttta aaccctcgag cgctagccgg atcca 



:tificial Sequence 

.rr.his<5-EK-Nhe-F oligonucleotide primer 

; ac ,accacca ccacggttct ggtgacgacg atgacaaagc gctagccc 
.rtificial Sequence 

. 3mhis6 -EK-Nhe-P. oligonucleotide primer 

: !J gcgctttgtc atcgtcgtca ccagaaccgt ggtggtggtg gtggtgtg 
' 97 

.'-.rtificial Sequence 
257 
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gg tggtggtggt tgcggttaat aagtttaaac gc 

:ia 

i-tificiaL Sequence 
li 3 olR-C-glycine-linker 



.:.t aaacttatta accgcaacca ccaccaccac cc 



J, r t' if i c ial Sequence 

. a.! golF-C-gammal- Linker 

aacccacacc tctccgccgt gtggttaata agtttaaacg 



:-c- 



hi 1 i f icial Sequence 
3UgolF.-C-garr1mal-lir.ker 
J'--! aaacttatta accacacggc ggagaggtgt gggttttatc 



c.::a 

7,: tificial Sequence 



o.igolFa-C-gamma 3-1 inker 



~cia accgtctacc ccgccgggtt cttctg 



.Artificial Sequence 



rtificial Sequence 

1 i g~2FB-C-gamma3-linker 

0 • 

cc oggtggttgc ggttaataag 



tttaaacgc 



ficial Sequence 
31. L ? :,2RB-C-gamK\a3-lin.<er 
lil aaacttatta accgcaacca cccggag 

305 
L>! iA 

Artificial Sequence 
=:4I? -F oligonucleotide primer 
,."at' atgcctatqt tcatcgtgaa cac 
30 o 

Art ificial Sequence 

rI /; F -Cl oligonucleotide primer 

— gag agcgaaggt g gaaccgttc 

3C7 
1 • 4 
E F.T 

. Artificial Sequence 

rMIF-Cl protein 

■.■ 317 

.... ^ " c. v?.l Asn Thr Asn Va 



Glu Giy Phe Leu Ser Siu Leu Thr Gin Gin 



ly , ,r, ,1» Gin lyr He Ala Val Hi. V.1 ».l A-P Gin L.« «t 



Thr -,-y. ; ser Giy Thr 



D „ -vo Ai a L-u Cvs Ser Leu His Ser 
Ser Asp fro ^ys Aia --u -y 



II--. Giy Lys Il< 



Giy Giy Ala Gin Asn Arg Asn Tyr Ser Lys Leu Leu 



Cy , r,y Leu Leu Ser Asp Ar 3 Leu His lie Ser Pro Asp Ara Val Tyr 



I-., Asn Tyr Tyr Asp Met Asn Ala Ala Asn 
100 



Val Giy Trp Asn Giy Ser 
110 



Ala Leu Glu Giy Giy Giy Giy Giy Cys Giy 
i c 120 



■ 308 
111- 121 



Pr.T 

Artificial Sequence 



■ rMIF-C2 protein 
.;: r • 308 

He Val Asn Thr Asn Val Pro Arg Ala Ser Val Pro 



Met Pro Met Phe 



1C 



33 -j 3iy 



Phe Leu Ser Glu 



L . u T rr Ln Gin Leu Ala Gin Ala Thr Giy 
25 -° 

Val Val Pro Asp Gin Leu Met 



L ,. g Pro Ala Gin Tyr He Ala Val His 

35 40 

31 y Thr Ser Asp Pro Cys Ala Leu Cys Ser Leu His Ser 



T'r.r Phe Ser 
50 



He Giy Lys He 



Giy Giy Ala Gin Asn Arg Asn Tyr Ser Lys Leu Leu 

7 0 75 

Ser Asp Arg Leu His lie Ser Pro Asp Arg Val Tyr 
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L- Asn Tyr Tyr Asp Met Asn Ala Ala Asn Val ,xy . . ^ 
100 10j 

,. r Ala U,u Sl« A.C Lys Thr H.s T*r Ser Pro Pro cy s Giy 



P?.T 

Artificial Sequence 



rI5IF-C3 protein 



^ , ro Met Ehe He Val Asn Thr Asn Val Pro Arg Ala Ser Val Pro 

• 5 J.U 

u t Qer pin Leu Thr Gin Gin Leu Ala Gin Axa Thr Gly 

Gly Phe Leu Ser Glu Leu iux 311 3( . 



- v . Pr , Ma Gin Tvr lie Ala Val His Val Val Pro Asp Gin Leu Met 
J '-~ ' * 35 4 0 

Tl ,: Phe Ser 3 ly Thr Ser Asp Pro Cys Ala Leu Cys Ser Leu Hxs Ser 



55 



lie Gly Lys 



He Gly Gly Ala Gin Asn Arg Asn Tyr Ser Lys Leu Leu 



... Glv Leu Leu Ser Asp Arg Leu His lie Ser Pro Asp Arg Val Tyr 
J " p.s yu 



1 1... AST: Tyr Tyr Asp Met 



Asn Ala Ala Asn 
105 



Val Gly Trp Asn Gly Ser 



ro Gly Ser Ser Gly 

120 



■;.}y Ala Pro Gly Gly Cys Giy 



■111-- UA 
■ _ 12 • PF.T 

..13 Homo sapi 



•:40C • 310 
:iet Pro Met 
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Asp 



Leu Ser Glu Leu ihr 



Ala Thr Gly 



Lys Pr j Pr : 



-In Tyr lie Ala Val His Va 



Val Pro Asp Gin Leu Met 



Ala Phe Gly Gly 



Ser Ser Glu Pre Cys 



Ala Leu Cys 



Ser Leu His Ser 



vs He Gly Gly 
7 0 



Ala Gin Asn Arg Ser Tyr Ser 

75 



Lys Leu Leu 



Ala Glu Arg Leu Arg 



He Ser Pro Asp Arg Val Tyr 



lie Asn Tyr Ty 



■ Asd Met Asn 



Ala Ala Asn 



Val Gly Trp Asn Asn Ser 

110 



Leu Glu Gly 



Gly Gly Gly Gly Cys Gly 



^J13 Heme sapiens 



Met Phe He Val Asn Thr Asn 



al Pro Arc Ala Ser 



Val Pro Asp 



Phe Leu Ser Glu 



Leu Thr Gin Gin Leu 



Ala Gin Ala Thr Gly Lys 



Pro Gin Tyr II' 



Ala Val His Val Val Pro Asp 



Gin Leu Met Ala 



Phe Gly Gly Ser Ser 



Glu Pro Cy 



o Cys Ala Leu Cys 



• Leu His Ser He 



;;ly Lys 



lie Gly Gly Ala Gin Asn Arg Ser Tyr 



Lys Leu Leu Cys 

30 



Glu Arg Leu Arg lie Ser «o Asp Arg 



la Asn Val Gly Trp Asn 
i Ci 5 



Pr.e Ala Leu :-Iu Sly Gly Gly Gly Gly Cy S Gly 



115 



. ;.;13 • Hono sap: ens 



<400 • 312 

Mt « *, Phe lie V.X Asn Thr Asn Val Pro «, Ala Ser Val Pro 

1 5 

, s , 31y f ,e Leu Ser Glu Leu Thr Gl„ «• -u Ma Gin Ala Thr Gly 
PE , nr. Tyr lie Ala Val His Val Val Pro Asp Gin Leu Me, 



ys Er 



4 0 



Rll P,;e Giv Gly Ser Ser Glu Pro Gys Ala Leu Gys Ser Leu Has Ser 

v , 0 , y L"3 He Gly Gly Ala Gin Asn Ar, Ser Tyr Ser Lys Leu Leu 

c ., ,, Leu Ala Glu Arg Leu «, U. Ser Pro Asp Ar, v.! Tyr 

•"' " J 85 yu 

r , Mn Tvr Tyr As f Her Asn Ala Ala Asn val Gly Trp Asn Asn Ser 
100 iUD 

„... ,, c Lvs Thr His Thr Ser Pro Pro Cys Gly 



• 1-10:- 312 

•221 • lie 

. ' 12 PPT 

■ 13 Hono sapiens 



Val Asn Thr Asn 



hr Asn val Pro Arg Ala Ser Val Pro Asp 



Pr , Pr . Gin Tyr He Ala Vai His 
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Val V'al Pro Asp Gin Leu 



Ala Leu Gys Ser Leu His Ser He 



PL, 3ly Gly Ser Ser Glu Pro Gys Ala .eu , y , ~ 

S1 ,. l,s He Gly Gly Ma Gin ,n Arg Ser Tyr Ser Lys Leu Leu Cys 

ti c„r- Pro asd Arq Val Tyr He 
r-., - .u Leu Ala Glu Arg Leu Arg He Ser Fru Asp h j ^ 
J ' ' " ' 8 5 

A „ T « Tvr use Met Ase Ala Ala «» val Gly Trp «.» ^ Ser Tor 
100 iU 

IM Ala Leu 3 i» Asp Lys Thr Hi. Thr 3« Pro Pre Cys Gly 



<--l<"> 314 

HH- 125 

.. 21.1 ■ Pr.T 

. .21 3 • He no sapiens 

■MOO* 314 

„, t =ri . Met PLe He val As„ Thr As„ val Pre «, Ala Ser Val Pre 

y 5 

Mt Gly Pie le. Ser Glu Leu Tur Glu Glu Leu Ala Glu Ala Thr Gly 

ly . Pre Pre Glu Tyr He Ala Val His val Val Pre Asp Glu Leu 
35 40 

..... H __ v . fSj?r - lu Pro C ys Ala Leu Cys Ser Leu His Ser 

50 Db 



He, Gly Lys He Gly Gly 



Ala Gin Asn Arg Ser Tyr 



Ser Lys Leu Leu 



8C 



Cys Gly Leu Leu Ala Glu Arg Leu Arg lie Ser Pro Asp Arg Vai Tyr 

„. a = A=r Val Gly Tro Asn Asn Ser 
Il« Asn Tyr Tyr Asp Met asn «j- — ' ' UC 



Lys Pro Ser Tor 

120 
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Gly Ala Pro 
130 



• :-?.t 

21?. ■ :i w~- sapiens 



, rc ,„,. ?b „ :1 , val Asn Thr «n V.X Pro Ar, M. Ser val Pro M p 

"." 5 iU 

slv L.e. Ser Glu Tor Gin Gin leu Ala Gin Ma «. Gly 17= 

" " " 20 " 3 

, r . p.- si, Tyr He Ala Val His Val Val Pro Asp Gin Lou Men Ala 
ph ._ G;y Gly sor sen G1U Pro Cy. Ala Leu Cya Ser Leu Has Ser lie 



.... lie c-ly Gly Ala Gin Aan Arg Ser Tyr Sen Lys Leu Leu Cys 

G1 ., , ig Leu Ala Glu Ar g Leu Ar, He Ser Pro Asp An, Val Tyr He 

A ,, ,.. r Tyr ASP Men Asn Ala Ala Asn val Gly Trp *» "J "« ^ 
100 iUD 

fr , , ;a : ,, u Blu Pro Lys Pro Sen Tur Pro Pno Gly Sen Sen Gly Gly 



6 2 
L'l 1/-. 

Artificial Sequence 



•jo'. RA13KL-UP oligonucleotide primer 

c:= ? „ t ,=, GC,an g ,==a loancaooao oanoaocago gornclcagu 
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DNA 

Artificial Sequence 



cleotide primer 



FANKL- DOWN oligonu 



tagtc-atgt cctgaacttt gaaag 



318 
419 



Artificial Sequence 
Protein of GST-PS-C-FANKL 



•; > 31 fr 
Ser Pro 



Ue Leu Gly Tyr Trp Lys II. Lys ^ »" ™ f 5 " "° 
„ Leu Leu 01. TV. Leu Glu Gl. Ly. W <*» Glu His Leu 



■:■ Glu Arg Asp 



Glu Gly Asp Lys Trp Arg 



Arg Asn Lys Lys Phe Glu Leu 



Leu olo Eh e Pro Asu Leu » Tyr Tyr Ue Asp Cl y Asp V.l Lys 
' 50 35 
„ Thx Ser Met Ue Ue »r, Tyr II. AX. MP Lys Bis Asn 

. t Leu Gly jiy cys no Lys 0 w «» «• ~ ~ 55" ^ 

35 



Leu „p Ue «, Tyr Cl-y vai se, Au, Ue JU Tyr Ser 
130 iU ° 

Glu Thr Leu Lys V.l Asp Ph. Leu Ser Lys Le 



His Val Thr His Pro Asp me 



Arg Leu Cys His Lys Th: 

135 

r eu Tvr asp Ala Leu Asp 



155 
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Vai Cys Phe Lys Lys Arg He Glu Ala He Fro Gin He Asp .ys Fyr 

T - Tvr Hp Ala Trp Pro Leu Gin Gly Trp Gin Ala 
Leu Lys Ser Ser Lys Tyr He nja ^ 205 
195 - LJ 

^ ~w z, r Hi- =ro Pro Lys Ser Asp Leu Glu Val Leu 
Thr Phe Gi.y Gly oly Asp His ;; . ;( 

210 

„, , p-.,. uis Hi« His His His His Gin 

Phe Gin Gly Pro Gly Cys 31y Hy Gry Hxs 240 

225 

Arg Phe Ser Blv JI. ■ » Ala Me, Met Glu SI, 8« Trp "» «|P «" 

A1 a Gin Area Gly IV. Glu Ala Gin Pro Phe Ala Has leu Thr He 

260 

Asn M . M . Ser Ue Pre Ser Civ Ser «. ,ys Val Thr leu Ser Ser 

:;:7 5 1180 

Trp Tvr Has Asp Aa g Gly Trp Ma lys He Ser Ash Met Thr leu Ser 
290 

T „ ri« Phe Tvr Tyr Leu Tyr Ala 
Gly Lys Leu Arg Val Asn Gin Asp Gly Phe Tyr y ^ 



Asn 

ua - -in Thr <=e- Gly Ser Val Pro Thr Asp 
Asn He Cys Phe Arg his Hi., olu Thr ^ 

32 5 

r - — — Val. Val Lys Thr Ser He Lys He Pro 



vat- tv. Gl<" Gly Ser Thr Lys Asn Trp Ser Cly 
Ser Ser His Asn Leu /.et Lis Gi, ai, ^ 



355 



c n , Ph= His Phe Tyr Ser He Asn Val Gly Gly Phe Phe Lys 
Asn Ser blu Phe His i y ^ 38fJ 

a - - v G lu Glu He Ser He Gin Val Ser Asn Pro Ser Leu 
Leu Arc t\±a 'JlU ^ ' 395 

385 - su 
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Asp 1 1 e Asp 



3 1 c < 
L 'A h 

Artificial Sequence 



: ,,DHA sequence of GST-PS-C-RANKL 

.: cc ;^ t ac t a ggt u , tgg aaaatt aagggccttg tgcaacccac tcgacttctt 
t -,.„at„t-c tt.aagaaaa atatgaagag cat,tgtatg agcgcgatga aggtgataaa 
tgi , 3 aa,:a aaaa 3 tttga attgggt.tg gagtttccca atcttcctta ttatattgat 
( .o^ata,ta aattaacaca gtctatggcc atca,ac 3 tt atatag.tga caagcacaac 
"-.;,,tg:.r:g g« g ,c=aaa agagcgtgca gagatttcaa tgcttgaagg agcggtt.tg 
,^.tta 3 at acg^gtttc gagaattgca tatagtaaag actttgaaac t = t=aaagtt 
,^ttct,a gcaagc.acc tgaaatgctg aaaatgttcg aagatcgttt atgtcataaa 
= -,.at,taa atggtgatca t 3 taacc=at cctgacttca tgttgtatca cgctctrgat 
g ,,,:t,,:at aca.ggaccc aatgtgcctg gatgcgt.cc caaaattaat ttgttttaaa 
a--, 3 t-tg aag-rtatccc acaaattgat aagta:t,ga aatccagcaa g,atatagca 
.,,:c,,tgc agggctggca agccacgttt ggtggtggcg a:ca,:c,cc a.aatcggat 
cl -, 3 a„ttc tg.tccaggg gcccggg.gc ggcggtggcc atcat:a,:a c,a,caccag 
c ,, t tccca g gagctccagc tatgatggaa gg::tcatggt tggatgtg 3 c :,agcgaggc 
aa.cc'.gagg c=c*gc= a tt , gC acac=tc accatcaatg ctgccagcat ::::,atcgggt 
^ca-.aaag tca.tctgtc = tcttggtac cacgatcgag octgggccaa gatctctaac 
. ,...^..,..,^33 2 ,:taa7cgtt aaocaagatg gcttctatta cctgtacgcc 



tgct ttcggcatca t:jaaacatcg ygaajcg.ac ctacaga 



a 3 ctg 



. „ f .. at , to ,„ MM = cagcaacaaa at=c=aa g tt : tca-:a„ac t aatgaaaaga 
■„^a= g a aaaacv. 3g ,:c c J3g =aa«=t ,.«»»ct m«to.t aaa^t^c, 
j-att-ttca agctccgagc tggtgaagaa attagcattc aggtgtc ;aa 

aagttcagga :ata 



-gga.ccgg atraagatg; gacgta=ttt gggcct 
-.cgag-gg 



taa l.-oO 
U-59 



;:3 ■ Human- 



-RANKL construct 



■:vs Hy Giy Gly Gin His He Arg Ala 



Glu Lys Ala Met Val Asp 



ly Ser Tr P Leu Asp Leu Ala Lys Arg Ser Ly: 

1 or • : - :) 



s Leu Glu Ala Gin Pro 



30 



Pt .e Ala His Leu Thr He Asn 

35 



ai Ser Leu Set 



Ala Thr Asp lie Pro Ser Gly Ser His 
4 0 45 

Ser Trp Tyr His Asp Arg Gly Trp Ala Lys He 

55 60 



Met Thr Phe Ser Asn 



Gly Lys Leu 



He Val Asn Gin Asp Gly 



70 



Phe ryi Tyr Leu Ty: 



Tla rvs E ,v, e Arg His His Glu Thr Ser 
Ala Asn He <Z\ s tr.e g5 



rl - ?-st Leu Ala Thr Glu Tyr Leu Gin I 
J '' ' 100 



eu Met Val Tyr Val Thr Lys 



Thr Ser He Ly 



ys He Pro Ser S> 



ei His Thr Leu Met Lys Gly Gly Ser 



T c pr riv Asr S-= Glu Phe His Phe Tyr Ser He Asn 
Thr lys Tyr Trp Ser Gly Asr. 14Q 

i:-.o iJj 

v - c ,y Sly Phe Phe Lys Leu «, B« Gly Glu Cl« He Ser II. Glu 



v ,;. r Asn Pro Ser 



L e„ Leu MP Pro Gin Asp Ala Thr Tyr Phe 



Giy F.la Phe Ly; Val Are Asp He Asp 



■.■j.gatccca ccatggtggg gggccttgg 

:;n- 3::r 
: n • 2-1 
. 1.1 . d:ja 

; : i vj • Artificial Sequence 

2-?rP-NheI oligonucleotide primer 
• ; , ri :tacc: tggatcttct cccg 



■. 1 : 



Artificial Sequence 



p ro tem sequence of mPrPt-EK-Fc 
•,0'J • 3/: 3 

va 1 lly Gly Leu Gly Gly Tyr Met Leu 

r 10 



Gly Ser Ala Met Ser Arg 



His Phe Gly Asn Asp Trp Giu Asp Arg Tyr Tyr Arg Glu 



Asn Met Tyr Arg Tyr Pro Asn Gin Va 



1 Tyr Tyr Arg Pro Vai Asp Gin 



Asn Gin Asn Asn Phe Vai His Asp Cys 



50 



55 



Val Asn He Thr He 
60 



Thr Lys Gly Glu Asn Phe Thr Glu 



Gin His Thr Val Thr Thr Thr Thr Lys 

"7 C 

Val Val Glu Gin Met Cys Val Thr 



3ln Ala Tyr Tyr Asp Gly Arg Ser Arg Leu 
1 n c, 1 i J 



Zi.t Asp Val Lys Met Met Glu Arg 

-. Ty r Gin Lys Glu Ser 

100 

Ala Glv Gly Gly Gly Cys Gly Asp Asp Asp Asp Lys Leu Thr His Tnr 

HE LZ{J 

r^w pla Giu Gly Ala Pro Ser Vai Phe 

rvs Pr j tro Cys rrv = f z'Z * J "' J "40 



14 5 iDU 

«„ vai Tnr Ays V.l V.l V.l Asp V.l Ser Bis Glu Asp Mo Gl« V.l 
1 '5 5 1 ' u 

u „ -T-i _ T ._ v ,i asd Glv Val Glu Val His Asn Ala Lys Thr 
Lys Phe Asn Trp T/i val Asp a igQ 

180 X - b 

Lys Pre Ar 3 Gla Gla Gin Tyr A, ,„ Ser Thr Tyr Ar 3 v.l va_ Ser v.l 

]_ 9 s ^ U U 



Lea Thr V.I ^a Pis Glr. Asp Trp Lea Asn Gly Lys Gla Tyr Lys Gys 

Ser Asn Lys Ala Lea Pro Ala Ser lie Glu Lys Thr lie Ser 

2ao 230 2 " 

L ys Ala Lys Gly Gin Pra Ar, Glu Pro Gin Val Tyr Thr Lea Pro Pro 
Asn Gin Val Ser Lea Tnr Cys Lea Val 
L1 , Gly Phe Tyr Pro Ser Asp II. Ala val Glu Trp Glu Ser Asn Gly 

G ,n Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 
: ..-, 0 ,.95 

G -.., Ph, Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp 

,..„ . 7a] n h e, 3er cvs Ser Val Met His Glu Ala Leu His 



?. --n His Tyr Thr Gin Lys Ser 
34 0 



Leu Ser Leu Ser Pro Gly Lys 
345 J3 ° 



•.;.ie:< 3:M 
• ; i ; • 124 



Artificial Sequence 
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r- c<=r- a^t T-/r Tyr Arg Glu 
Pr ,, [lPt 11-5 His Phe Gly Asn Asp up Glu Asp Arg ^ 
2 0 " b 

rM^ T'^/r Tvr Arg Pro Val Asp Gin 

As:; :1(2t T yr Arg Tyr Pro Asn Gin /a. Tyr .yr g ^ 

TyE 3,r Asn 3 ln Asn Asn Phe Val His Asp Cys Val Asn lie Thr He 

L ,, .,-„ Thr val Thr Thr Thr Thr Lys Gly Glu Asn Phe Thr Glu 

Tr . r ,. SF . V,l Lys Met Met Glu Ar, Val val Glu Gin Met Cys val Thr 

Gln TVI Glh Lys Glu Set Gin Ala Tyr Tyr Asp Gly An, Sen Are, Leu 
100 llj:3 

,1a Gly Gly Gly Gly Gys Gly Asp As P Asp Asp Lys 



10:- 3.15 
:i ■ 102 



• ■ ■ ■ PRT 
v.".::^ Artificial Sequence 

' Human F.esistin-C-Xa construct 

? lr Gertys Thr Lee Gys Sen Met Glu Glu Ala He Asn Slu «, He 

,1, Glu val Ala Gly Ser Leu He Phe Are Ala Ho Set Set lie Gly 
20 1 ^ 

L eu Glu Cys 3 1„ Ser Val Thr Ser Arg Gly Asp Leu Ala Thr Gys Pro 

Ara Gly Phe Ala Val Thr Gly Cys Tnr Cys Gly Ser Ala Cys Gly Ser 

50 

„, „. w m ^ r Cys H i s cvs Gin Cys Ala Gly Met 

Trc Asp Val Arg Hxa — 75 «^ 
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-.. Q Glu Gly Arg 

100 



* Artificial Sequence 



Hunan f.esistm 



-C-EK construct 



Thr Leu Cya Ser Met Glu Glu Ma He Asn Glu Arg lie 



Sei Lys 



Glr ,1, val «. Sly ser Leu lie Ph. Ar, Ma lie S« Ser lie Gly 
20 ^ 

Le „ cys Gin Ser Val Thr Ser Arg Gly Asp Leu Ala Thr Cys Pr. 

Ar , s2y Phe Ala Val Thr Gly Cys Thr Cys Gly Ser Ala Cys Gly Ser 
5''- ~'' 5 

T ,« A!P v.! «, -la Slu Thr Thr Cys Kis Cys Gin Cys Ale Gly Mel 

6.. 70 

f - t c :f Thr Gly Me S , Cys Cys «, Val Gin Pro Gly Gly Gly Gly 
85 90 

r--? Asp Asp Asp Asp Lys 

100 

- ic:- 

■ : n ■ 

■ ■". 2 PF.T 

. :;2 ■ Artificial Sequence 

. Human resistin-C construct 

lie Asn Glu Arg He 



Ser Ser Ly.- 



r Lys Thr Leu Cys Ser Met Glu 



Phe Ala Val Thr 



Cys Thr Cys Gly Ser Ala 
60 



vsp VaL Arq Ala 



Thr Ihr Cys His Cys Cir: Cys 



'rp Thr Gly Ala Arc: Cys Cys Arg Val Gin Pro Gly Gly Gly 



PRT 

Artificial Sequence 



mouse C-IL-13-F protein 



.sp Pro Gly Cys Gly Gly Gly Gly Gly Leu Ala Gly Pro Val 



er Val Ser Leu Pro Leu Thr Leu Lys Glu Leu lie Giu 



sr. lie Tnr Gin Asp Gin Thr Pro Leu Cys Asn Gly Ser Met 



er Val Asp .Leu Ala Ala Gly Gly Phe Cys Val Ala Leu Asp 



lie. Hu Gly Arq 
130 



. 1: Artificial Sequence 



Mouse C-IL-13-S protein 



,o, Ala Cys Gly Gly Gly Gly Gly Gly Pro Val Pro Arg Ser Val Ser 
^ Ho Leu Thr Leu Lys Glu Leu He Glu Glu Leu Ser Asn He Thr 
t „ p ,-Ur Pro Leu Cys Asn Gly Ser Met Val Trp Ser Val Asp 

"'' if * 4 0 4 ~ 

A" a A3 a Gly Gly Phe Cys Val Ala Leu Asp Ser Leu Thr Asn He 
S,- ; Asn Cys Asn Ala lie Tyr Arg Thr Gin Arg He Leu His Gly Leu 
Cys Asn Arg Lys Ala Pro Thr Thr Val Ser Ser Leu Pro Asp Thr Lys 



le Glu Val Ala His Phe He Thr Ly 



Leu Leu Ser Tyr Thr Lys Gin 



Le.; Fne Arg His Gly Pro Phe 



PRT 

Artificial Sequence 



• Human C-IL-13-F protein 
: 4 j 0 ■ 3 3 0 

Ala Asp Pro Gly Cys Gly Gly Gly Gly Hj, 
Pro Ser Tnr Ala Leu Arg Glu Leu Tie Gli 



Leu Ala Giy Pro 
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ir. Asr, Gin Lys Ala Pr-: Lou Zys Asr: Gly Ser Mot Val Trp Ser lie 



Asn Leu Thr Ala Gly Met Tyr Zvs Ala Ala Leu Glu Ser Leu lie Asn 



Gal Ser Gly Zys Ser Ala lie _lu Lys Thr Gin Arg Met Leu Ser Gly 



Pro His Lys Val Ser Ala Gly Gin Pne Ser Ser Leu His Va 



:g Asp Thr Lys lie Glu Val Ala Gin Pne Val Lys Asp Leu Leu Leu 
1 0 C 10 5 11 0 



His Leu Lys Lys Leu Phe Arg Glu Gly Arg Phe Asn Leu Glu Val Leu 
115 12 0 125 



Ala lie Glu Gly Arg 



-210- 311 

• Til 120 
-.2 12:- PAT 

■:213 ■ Artificial Sequence 

• .223. • Human C-IL-13-S protein 
■TOO 331 

Leu Ala Cys Gly Gly Gly Gly Gly Gly Pro Val Pro Pro Ser Thr Ala 

5 10 15 



la Pro Leu Cys Asn Gly Ser Met Val Trp Ser lie Asn Lea; Thr Ala 



Met Tyr Cys Ala Ala Leu Glu Ser Leu lie Asn Val Ser Gly Cys 

5 0 5 5 60 



-183- 



31u Val A. a Gin Phe- Val Lys Asp Lou 



eu Phe Arg 3Iu Gly Arg Phe As n 

lis i i c 



• . 1.- ■ PRT 

Artificial Sequence 



Mouse C-IL-5-E pr jteir. 



:.eu Val Gly Cy= Gly Gly Pro Lys Pre Ser Ihr Pro 



;ly Gly Ala Pro Ala Ser Mot Giu He Pro Met Ser Thr Val Val 



Glu Thr Leu Thr Glr. Leu Ser Ala His Arg Ala Leu Leu Thr Se 



"•lu Thr Met Arc Leu Pro Val Pro Thr' His Lys Asn His Gin Leu 



He Gly Glu He Phe Gin Gly Leu Asd He Leu Lys Asn Gin Thr 
7 0 7 5 60 



Arc Gly Gly Thr Val Glu Met Leu Phe Glr. Asn Leu Ser Leu lie 
85 90 95 



Lys Lys Tyr He Asp Arc Gin Lys Glu Lys Cys Gly Glu Glu Arg Arg 



Thr Arg Gin Phe Leu Asp Tyr Leu Glr. Glu Phe Leu Gly Val Met 
115 12 0 125 



Ihr C ; _u Irp Ala Mot Giu Gly 



154 
PRT 

Artificial Soqu 



-184- 



H,DO> 333 

A. a Asp Pro Gly Cys Gly 31y Gly Gly Gly Leu Ala Met Glu lie Fro 



Cer Thr Val Val Lys Hu Thr L^u Thr Gin Leu Ser Ala His Arg 



Ala leu Leu Thr Ser Asr. Glu Thr 'let Arq Leu Pro Val Fro Thr 

35 4 0 4 5 



:,V3 Asn His Gin Leu Cys He -Illy Glu He Phe Gin Gly Leu 
-0 5 5 60 



L--u Ays Asn Gin Thr Val Arg Gly Gly Thr Val Glu Met 
6 , 7 0 7 5 



Ai?n leu Ser Leu lie Lys lys Tyr lie Asp Arg Gin Lys Glu Lys Cys 
85 90 95 

G . y i ; lu Glu Arg Arg Arc Thr Arg Gin Phe Leu Asp Tyr Leu Gin Glu 
ICO 115 110 



Phe Leu Gly Val Met Ser Thr Glu 'Ire Ala Met Glu Gly Leu Glu Val 
115 120 12 5 



Leu Ala He Glu Gly Arg 



-.110:- 334 

■111: 111 

•ill 5.:- pf.t 

-.11 Artificial 



- .2 5 M-use 2 1112 ,. . v. . : : . 
-G00- 2 3 4 

Leu Ala Cys Gly Gly Gly Gly Gly list Glu He Pre Met Ser Thr Val 
". 5 10 11 

Val lys Glu Thr leu Thr Gin leu Ser Ala His Arg Ala leu leu Thr 



Ser Asn Glu Thr Met Ara leu rro Val fro l".r 
31 4 0 



Cys He Gly Glu He Phe Gin Gly Leu Asd He leu lys 

5 '1 15 61 



-185- 

Thr Val Arq Oly Gly Thr Val Glu Met L,~>u Phe Gin Asn Lou Ser Leu 
•55 70 7b 80 

I : e I.ys Lys Tyr He Asp Arg Gin Lys Glu Lys Cys Gly Glu Glu Arg 



Arg Arg Thr Arg Gin Phe Leu Asp Tyr Leu Gin Glu Phe Leu Gly Val 
130 105 110 



;:er Thr 31u Trp Ala Met Glu Gly 
115 12 0 



11- 138 

. 12 • PRT 

:i:-.:- Artificial Sequence 
.2 0: ■ 

..22 ■ Human C-IL-5-3 protein 



00 ■ 335 

a Leu Val 31y Cys Gly Gly Pre Lys Pro Ser Thr Pro Pro Gly Ser 
5 1 J 1 5 



Ser Giy Gly Ala Pro Ala Ser lie Pro Thr Glu lie Pro Thr Ser Ala 



eu Val Lys Glu Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu Leu 
2 5. 4 0 4 5 



.e Ala Asn Glu Thr Leu Arg He Pro Val Pro Val His Lys Asn His 



. n Thr Val Gin Gly Gly Thr Val Glu Arg Leu Phe Lys Asn Leu Ser 

3 5 90 95 



Glu Phe Leu Giy 



-186- 



:::.:3 • Human C-IL-5-F protein 

:4 :i ) • 336 

Ala Asp Pr: Gly Cys Gly Gly Gly Gly Gly Leu Ala He Pro Thr Glu 
I 5 10 

H, p 13 Thr Ser Ala Leu Val Lys Glu Thr Leu Ala Leu Leu Ser Thr 

20 25 " J 



His Ar-g Thr Leu Leu He Ala 



Asn Glu Thr Leu Arg He Pro Val Pro 



H=s Lys Asn His Gin Leu Cys Thr Glu Glu lie Phe Gin Gly He 
5U 55 60 

■ Thr Leu Glu Ser Gin Thr Val Gin Gly Gly Thr Val Glu Arg Leu 
; Lys Asn Leu Ser Leu He Lys Lys Tyr He Asp Gly Gin Lys Lys 



Glv Glu Glu Arg Arg Arg Val Asn Gin Phe Leu Asp Tyr Leu 
100 



Gin Hu Phe Leu Gly Val Met Asn 



Thr Glu Trp He He Glu Ser Leu 



= 1 Leu Ala He 31u Gly Arg 
-n 135 



:i ■ H3 

1 2 ■ PRT 

Artificial Sequence 



.'.3 ■ Human C-IL-5-3 protein 



Leu Ala lys 



He Pro Thr Glu He Pro Thr 



Ala Leu Val 



Thr Leu Ala Leu 



Leu Ser Thr His Arg Thr Leu 



Leu lie Ala Asn Glu Thr Leu Am lie Pro Val Pro Val His Lys Asn 

35 4 3 4 5 



lis sin Leu Cys Thr Liu Glu He Pne Gin Gly He Gly Thr Leu Glu 



3e:: 31n Tnr Val Gin 31 y 31 y Tor Val Glu Arg Leu Phe Lys Asn Leu 



He Lys Lys Tyr He Asc Gly Gin Lys Lys Lys Cys Gly Glu 

3 5 



a Arg A eg Arg Val Asn 31n Phe Leu Asp Tyr Leu Gin Glu Phe Leu 

1 0 0 10 5 11 0 



3-v Val Met Asn Thr Glu Trp He He Glu 
•,15 12 J 



Artificial Sequence 

IJLelLH-F oligonucleotide primer 

4 0 ??: 
■:*.aa.:taoc: gggccggtgc caagatc 



•L; * 

L t : 'i 
HJA 

Artificial 



XHTL13-R oligonucleotide primer 
- cgagg aaggggccgt ggcgaa 



c 5 
L'NA 

Artificial 



• 2. opeiinker 3-F1 oligonucleotide primer 

• HO: 14 0 

-.occyccygg ttcttctggc ggtgctccgg otagcaogga gattcccatg agcau 



<21Z> 341 



-188- 



:12 ■ :.i:ia 

:1 • Artificial 



.'poNli.nker3-F2 oligonucleotide primer 
t .:■»•?*; tggttgeqg:: ggc:cgaaac cgagcacccc gccgggttct tc 
? -1 i 

■; - 

UNA 

Artificial Sequence 

StcpXho-?, oligonucleotide primer 
g eg no o gcgtttaaac tcgagttatt agccttccat tgcccactc 



--..■le 



. 5 
L'i:A 

Artificial 



- ianH 1 - FLK 1 - F oligonucleotide primer 
rcagat.-Cu ttoategcr. ctgtc 



: ij ■ 34 4 

: i • 

A • hi: A 

1 .'• ■ Ar- rficial 



Khel-FLKl-B oligonucleotide primer 

;■ •; •; 

ag«- ttgtg-gaa.; \cjgao 



PUT 

Artif ici 



-2 (2 3 fragment. 
4 • 34 5 

Pru Phe lie Ala Ser 7a: Ser Asp Gin Kis Gly lie Val Tyr lie Thr 



1 



1C 



Glu Asr. Lys As:: Lys Thr Val Val lie r r .; Sys Ar g TV. y Ser Tie Ser 



- 1 89- 



Asn Leu Asn Val Ser Leu Cys Ala Arq Tyr Pro Glu Lys Arg Phe Va 1 



Pro .Asp Gly Asn Arg lie Ser Trp Asp Ser 



Tyr Met lie Ser Tyr Ala Gly Met Val Pre Cys Glu Ala Lys 



lie Asn Asp Glu Thr Tyr Gin Ser He Met Tyr He Val Val Val Val 



lly Tyr Arg Ale Tyr Asp VH He Leu Ser Pro Pro His Glu He Glu 
100 1 H 11 J 



Leu Ser Ala Gly Glu Lys Leu Val Leu Asn Cys Thr Ala Arq Thr 
115 120 125 



ills Lis Lys Lys He Val Asn Arg Asp Val Lys Pre. Pre Pro Gly Thr 
115 15C 155 160 



Val /via Lys Met Phe Leu Ser Thr Leu Thr He Glu Ser Val Thr Lys 

165 17 0 175 



Ser Asp Gin 



Tyr Tnr Cys Val Ala Ser Ser Gly Arg Met He 



Arg Val His Thr Lys Pro 



:10P 34 
!11A 2c 



Leu Ala Cys Gly Gly Gin Asp Gin Gly Arg Arg Val Glu Lys He He 



-190- 



Seu His Pro Gin Arg Ser Asn Ala S-ji Arq 



In Gly Pro Val Ala jlr. Ser 3-sr Arg ]lu Ala Ser Ala Trp Met rhr 



He Leu Ser Pro Ala Ala Asp Ser Thr Pro Asp Pro Sly Val 'Sin Tin 



ro Lys Gly Glu Pro Glu Tnr Asp leu Asn Fro Siu Leu -r 
10 6 105 110 



Ala His Leu He Gly Ala Tro Met Ser Gly Sin Gly Leu Ser Trp Glu 
115 120 115 



Ala Ser Sin Glu Glu Ala Phe Leu Arc Ser Gly Ala Sin Phe Ser Pro 
13C 13 5 14 3 



Thr His Sly Leu Ala Leu Pro Gin Asp Gly Val Tyr Tvr Lou Tyr Cvs 
115 150 155 160 



His Val. Gly Tyr Arg Gly Arq Thr Pro Pro Ala Gly Arq Ser Arg Ala 

165 170 175 



rc Ser Leu Thr Leu Arg Ser Ala Leu Tvr Arg Ala Gly Gly Ala Tyr 
ISC 185 ISC 



Gly Arc Gly Ser Pro Glu Leu Leu Leu Glu Gly Ala Glu Thr Val Thr 
195 200 2C5 



illy Phe Gly Gly _eu Ala Gin Leu Arc Ser Gly Glu Arg Val Tyr Val 
.'.25 230 235 240 



-191- 



13 ■ Horr.o sapiens 
JO • 34 7 



j-7 Ser Pre A-5 A_a Asp 



1 Uln Glr. Leu Pro Lys Gly Glu Pro Glu Thr Asp Leu Asn Pro Glu 
20 25 30 



u Pro Al 5 A La His Leu lie Gly Ala Trp Met Ser 31y Gin Gly Leu 
35 4 0 4 5 



Trp Glu Ala Ser Gin Glu Glu Ala ?he Leu Arc Ser Gly Ala Gin 



or Pro Thr His Gly Leu Ala Leu Pro Gin Asp Gly Val Tyr Tyr 
70 7 5 3 0 



-j Syr Gys His Val Gly Tyr Arg Gly Arc Thr Pro Pro Ala Gly Arg 
85 90 ' 95 



■r Arc Ala Arc Ser Leu Thr Leu Arg Ser Ala Leu Tyr Arg Ala Gly 
100 105 110 



y Ala Tyr Gly Arg Gly Sei Pro Glu Leu Leu Leu Glu 
LI: 120 125. 



r Val Thr Pro Val Val Asp Pro lie Gly Tyr Gly Ser Leu Trp Tyr 
■30 135 140 



•r Ser Val Gly Phe Gly Gly Leu Ala Glr. Leu Arg Ser Gly Glu Arg 
5 150 155 160 



Tyr Val Asn lie Ser His rr: Asp Met Val asp -yr Arg Arg Gly 
165 170 17 5 



s "hr Phe Phe Gly Ala Val Met Val Gly 
18 0 18 5 



ial sequence 



ly Gly Leu Gly 3.1 y Tyr Met 



lie :ie His Pne Sly Ser Asp Tyr Glu As:p Ar'j 



rg 3Lu Asn. 



Met His Arg Tyr Pro Asn Gin Val Tyr Tyr Arg Pro Met Asp Glu Tyr 



Asn 31n Asn Asn Phe Val His Asp Tys Val Asn lie Thr He Lys 



Thr Val Thr Thr Thr 



Asp "al lys Met Met Glu Arg Val Val 31 u Gin Met Cys He Thr Gin 



Tvr Glu Arg Glu Ser Gin Ala Tyr Tyr Gin Arg Gly Arq Leu Ala Gly 
lv-0 1:5 " 110 



iy Gly Cys Gly 
1 15 



.10- 349 

111- 117 

111 • PRT 

"11 ■ Artificial sequence 



.'.•IV- Modified bovine prion protein fragment. 
4 CO.- 319 

/al Gly Gly Leu Gly Gly Tyr Met Leu Gly Ser Ala Met. Ser Arg Pro 



:*u lie His Phe Gly Ser Asp Tyr Giu Asp Arg Tyr Tyr Arg Glu Asn 

2C 2.: 3C 



Met His Arg Tyr Pro Asn Gin Val Tyr Tyr Arg Pro Val Asp Gin Tyr 



Asn Gin Asn Asn Pne Val His Asp Cys 



-193- 



Asp He Lys Met Met Glu Arg Val Val Glu Gin Met Cys He Thr Gin 



Tyr Gin Arg Zlu Ser Gin Ala Tyr Tyr Gin Arg Gly Arg Leu Al 
100 105 HO 

Gly Hy Gly Cvs Gly 
115 



■:.110 • 3 5G 

•-111 • 117 

"212 ■ PP.T 

113 • Artificial sequence 

•-I23:- Modified sheep prion protein fragment 
•'■;0(V' 350 

Val Gly Gly Leu Gly Gly Tyr Met Leu Gly Ser Ala Met Ser Arg Pro 

1 - 10 15 

Leu Tie His Phe Gly Asn Asp Tyr Glu Asp Arg Tyr Tyr Arg Glu Asn 



Met Tyr Arg Tyr Pro Asn Gin Val Tvr Tyr Arg Pro Val Asp Arg Tyr 
35 4 0 4 5 

Ser Asn Gin Asn Asn Phe Val His Asp Cys Val Asn He Thr Val Lys 

E0 55 60 

Gin His Tnr Val Thr Thr Thr Thr Lys Gly Glu Asn Phe Thr Glu Thr 

S- 70 75 30 

Asp He Lys He Met Glu Arg Val Val Glu Gin Met Cys He Thr Gin 



win Ala Tyr Tyr Gin 
1C5 



Gly Gly Gly Cys Gly 
115 



